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BRITISH POWER 
STATION CONTRACTS 


For the new Ash Barge Berth, at Poole 
Power Station, the contractors drove 
B.P-4 box-piles at a rake of | in 3, using 
this B.S.P. raking pile frame. 


More than 1,000 tons of 


LARSSEN 


steel sheet piling were used on this 


portion of the contract. 


This is yet another of the many 
new power stations where B.S.P. 
pile-driving plant and Larssen steel 
sheet piling are giving efficient 


and satisfactory service. 


Consulting Engineers, Messrs. 
Mott, Hay and Anderson. 
Contractors, Sir Robert 
McAlpine & Sons, Ltd. 


Photograph by courtesy of 
British Electricity Authority. 
We are exhibiting at the 
B.1.F., Castle Bromwich, 
Birmingham. 

Outdoor stands Nos. 1/03 
and 1002. 
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THE BRITISH STEEL PILING CO., LTD., Kin | 
2 . - 9 gs House, 10, Haymarket, London, S.W.| 
Telephone : ABBey 1024/8 Telegrams : Pilingdom, Lesquare, London 
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A 16 m/m. FILM OF THE ABOVE WORKS IS AVAILABLE FOR SHOWING TO 
INTERESTED PARTIES 


Kiarbour borks Cntbractors 
DP; “lyr YZ matal (Mee beunwalbione Specialists 


CONTRACTORS TO THE ADMIRALTY, CROWN AGENTS, ETC. 























The 


Dock and Harbour 
Authority 





No. 355. Vol. XXXI 


MAY, 1950 


Monthly ls. 6d. 





Editorial Comments 


THE PORT OF KING'S LYNN. 

In this issue we publish an interesting article on the ancient 
port of King’s Lynn which is the principal shipping centre between 
Harwich and Hull, and has as its hinterland most of the Fens 
and the agricultural areas of Norfolk. 

King’s Lynn is situated on the estuary of the Great Ouse, near 
its outflow into the Wash. A number of by-channels of the river 
which pass through the town are known as fleets, recalling the 
similar flethe of Hamburg and the port’s connection with the 
Hanseatic League. On the land side, the town was formerly 
defended by a fosse, and there are still considerable remains of 
the old wall. 

The fisheries in the area are important, including extensive 
mussel-fisheries under the jurisdiction of the Corporation, and 
there are also breweries, corn-mills, iron and brass foundries, 
engineering works, shipbuilding yards, and rope and sail works. 

In early times Lynn ranked high among English sea ports, and 
to-day it is regarded as one of the more important of the smaller 
ports of the United Kingdom. The harbour has an area of 30 
acres, with an average depth of 10-ft. of water at low tide, and 
there are two docks of 6? and 10 acres area respectively. There 
is also a good anchorage in the roads leading from the Wash to the 
docks, and a considerable traffic is carried on by barges on the 
Ouse. 

The harbour presents a fascinating problem to the enginering 
expert in that, whilst almost dry at spring low water, it provides 
a good channel for medium ships at high water and is well 
sheltered. The approach through the Wash is through sand 
banks which are covered at spring high water and is very exposed 
to gales from the north and north-east. The comparatively 
limited volume of shipping (about 1,000 ships per annum with 
500,000 tons of cargo) restricts its development, but nevertheless 
industries are growing, and the large agricultural background will 
always necessitate its maintenance and improvement. 

Within the last three years, its welfare has been bound up with 
the problem of flood prevention in the fens, which form one of 
England’s most important farming areas. After the floods of 
1947 the authorities accepted the necessity of providing adequate 
works to safeguard the lowland against flooding, and an Act was 
passed in December 1949 embodying a project for this purpose. 
Since the peaty areas are subject to shrinkage, not very much 
can be done to raise the banks which enclose the water channels, 
o that a storage scheme has been found necessary for the surplus 
water. This is to take the form of a relief channel which will 
supplement the Great Ouse (whose outfall is seaward of King’s 


Lynn). Owing to the land levels, railways and other considera- 
tions, this channel is designed to enter the Great Ouse above 
King’s Lynn, and the measures necessary to avoid injury to the 
port from the passage through it of the additional water, which 
in the past has spilled into the Fens, are still the subject of 
argument. 


MODERN METHODS OF CARGO HANDLING. 

We are publishing in this issue the first of a series of five articles 
by Mr. E. S. Tooth dealing with modern mechanical aids to cargo 
handling. The subject has been treated from the operating point 
of view and the articles cover many different types of machines and 
appliances. 

United Kingdom ports are confronted with many problems, not 
only because of the damage most of them sustained during the late 
war, and because most of them were designed and built before 
mechanical equipment consisted of anything more than cranes, but 
also because of the miscellaneous and ever-changing character of 
the traffic which passes through them. Many American ports, on 
the other hand, consistently deal with large quantities of the same 
products. Their design and equipment have therefore been 
planned principally for regular traffic in certain goods which always 
require the same handling methods. This is not the case with 
British ports, for in this country, the Port Authority must be pre- 
pared at a moment’s notice to handle for export anything from a 
drum of cable to an omnibus, from a ton of tins of paint to a 
hundred tons of 40-ft. iron pipes. Imports also, comprise a similar 
variety of goods, and a ship’s manifest may consist of hundreds, 
not merely dozens, of items—large and small parcels, all demand- 
ing speedy handling. 

To-day, therefore, the primary function of mechanical equip- 
ment in Britain’s ports is to increase the speed of turn-round 
of ships, not only by attention to the direct operations of discharg- 
ing and loading, but also by the speedy handling of cargo through 
dock and harbour premises. Speed with safety is, in fact, essen- 
tial, and much foresight and ingenuity must also be employed if 
serious delays to shipping and traffic are to be avoided. The articles 
we are printing will describe many cargo-handling appliances and 
the ways in which they may be employed to achieve the best 
results. 


LOCAL REPRESENTATION AND PORT CONTROL. 


In our Editorial Comments last month, we drew attention to the 
divergence of opinion between The Dock and Harbour Authorities’ 
Association and the Docks and Inland Waterways Executive of 
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the British Transport Commission concerning the constitution and 
size ot the governing bodies of ports. The Association favours 
a body whicn is not so large as to be unwieldy, but large enough 
to be widely representative of the shipping and trade and other 
interests using a particular port. 

Almost simultaneously tne New Zealand Minister of Marine 
announced tnat trom tne municipal elections in November next, 
all members of New Zealand Harbour Boards will be elected by 
the people of the districts in which the boards operate. Sectional 
representation by Government nominees, payers of dues on ships, 
and by waterfront workers is to be abolished. It remains to be 
seen whether, in practice, the administration of New Zealand ports 
will resemble that of a municipally-owned port such as Bristol, 
where the administration is vested in a Docks Committee of the 
Corporation under the title of the Port of Bristo] Authority. 

The Dock and Harbour Authorities’ Association favour the 
elective principle as exemplified in the Port of London, which is 
administered by an Authority consisting of ten appointed and 
eighteen elected Members representative of all interests. The 
appointed Members are nominated by the Admiralty, the Ministry 
of Transport, the London County Council, the Corporation of the 
City of London and the Corporation of Trinity House. The re- 
maining members are elected representatives of shipping, goods, 
river craft and wharves. 

The Docks and Inland Waterways Executive while reserving 
to themselves the general over-riding control of their ports dele- 
gate local responsibility to the Dock Manager, but co-operating 
with him advisory committees have already been set up at Hull 
and at the Hartlepools and others may be brought into being at 
other ports if there is a local demand. These local committees con- 
sist of nominees of shipowners, traders, and trade unions. It will be 
of interest to watch for any such development in the New Zealand 
ports and further, to see if ultimately the government of ports 
under the jurisdiction of the Docks and Inland Waterways Exe- 
cutive does not approximate to the present ideas of the Dock and 
Harbour Authorities’ Association. 

Generally speaking, ports exist primarily to serve the needs of 
the population and industries in their immediate vicinity, but the 
wider the area they serve, the more they become a matter of 
national rather than of local concern, for their significance then 
lies in their being an effective link in a chain of transport. 

The control and management of a port is therefore a matter of 
individual requirements, and should be based upon principles 
affording proper representation on the governing body of all those 
actively interested in it, together with some degree of co-ordination 
of railway and road transport, inland waterways and coastal 
shipping. 

While the essentials required of such a governing body are an 
intimate knowledge of all the details and ramifications of its trade 
and working, a balance must also be maintained between sectional 
trade interests and the public interests and authorities represented, 
particularly in ports where large numbers of wharves are privately 
owned. It is possible that while the managment of nationalised 
ports may be broadly brought into line with the existing Port 
Trusts, to enable them to function more efficiently under modern 
economic conditions, and to provide the necessary liaison with 
the Docks and Inland Waterways Executive, some amendment of 
existing Boards of contro] may be found desirable and even bene- 
ficial. 


tHE DOCK AND HARBOUR AUTHORITIES’ ASSOCTATION. 


There are still a number of people who think that the whole- 
sale nationalisation of the ports of this country is already an 
accomplished fact, whereas the only immediate effect of the 
Transport Act of 1947 on the ports has been to transfer to the 
British Transport Commission the docks which were formerly 
owned by the railway and canal companies, the undertakings of 
which vested in the Commission by virtue of the Act. These 
docks represent about one-third of the country’s port facilities 
and for the most part are made up of comparatively small 
systems with some notable exceptions, such as Southampton and 
Hull. 


The large majority of ports are still administered and operate: 
by local port authorities independently of the British Transpor 
Commision, and the representative body for these independen 
ports is the Dock and Harbour Authorities’ Association, which wa 
tormed in 1919 from a handful of port authorities, and now ha 
a membership of eighty-four ports, great and small. An interest 
ing feature is that although all the large independent ports ar 
members, more than half the membership consists of small ports 
which are directly represented on the Executive Committee by 
their own elected member, in addition to which they have th« 
right to vote for the representative of the district in which thei 
port is situated, the country being divided into districts for the 
purpose of representation on the Committee. 

The Association is recognised by Government Departments as 
the medium through which matters of common interest to docks 
and harbours are dealt with, and there is no doubt that it carries 
considerable weight with the Government and the public bodies 
with which its activities bring it into contact. 

An increase of membership would benefit both the Association 
and new members; the Association, because of the added weight 
given by increased representation, and new members, because 
they would have at their disposal the accumulated knowledge 
and experience of ports throughout the country. Also they would 
be kept in touch with all matters, legislative or otherwise, affecting 
their interests. 

Small ports in particular gain from membership. The economics 
of a small port make it impracticable to maintain a permanent 
staff of experts familiar with every aspect of port administration, 
so it is often difficult for them to obtain, without outside assis- 
tance, information of new legislation or developments in port 
administration. The Association provides a pool of expert know- 
ledge and experience from v-hich all ports can draw freely as the 
need arises—a facility which in itself more than repays the annual 
subscription, which is graded according to income, and in the case 
of the smallest ports, is relatively trivial. The backing of the 
Association in any negotiations with Government Departments 
and new Public Boards is of particular benefit to the smaller 
authorities which, if obliged to take action alone, may experience 
considerable difficulty through being unfamiliar with the procedure 
or with the background involved. Many examples could be 
quoted of cases where a problem has been submitted to the 
Association by a particular port and solved in a manner which has 
not only satisfied the member who submitted it but has also 
benefited the members of the Association generally. 

Fishing ports are not usually greatly concerned with other 
trades or traffics, and there are also many small ports whose main 
interests lie in other directions than the handling of large quan- 
tities of merchandise and commercial traffic. Such ports are not 
regarded as ‘‘ trade harbours ’’ and are therefore excluded from 
the provisions of the Transport Act. All ports however have 
in common the necessity of keeping themselves advised of new 
legislation and developments in the technical fields of port adminis- 
tration, whether it be the interpretation of an Act of Parliament, 
the effect of a Government Order or Regulation, the design and 
provision of port equipment, lighting of channels, buoying and 
beaconing or any other problem. The Association through its 
members, can give valuable advice and assistance. 

This Journal has no connection with the Dock and Harbour 
Authorities’ Association but it has in common with it the further- 
ance from the national standpoint of the interests of the country’s 
ports. Those interests can best be served by a strong and fully 
representative body, and in commending the activities of the 
Association to the notice of those ports which are not members, 
we quote from the speech of Sir John Anderson, the Association’s 
President, who said at the Annual General Meeting in 1949: 
‘‘T think it has now become perfectly clear that under the new 
conditions that have come about, this Association is likely to have 
a wider scope, and an even more useful function, than it has had 
in the past. The mere setting up, as it seems to me, of authorities 
having a duty to keep the ports of the country as a whole under 
review, serves to emphasise the community of interest that exists 


between these ports.”’ 
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King’s Lynn Docks 


The Port of King’s Lynn 


An Historie East Coast Port 


By T. A. VALENTINE 
General Manager & Clerk to the King’s Lynn Conservancy Board and 
Pilotage Authority. 


SITUATION AND HISTORY 
Y REASON of its situation at the mouth of the River 
Great Ouse, in the south-eastern corner of the Wash, 
King’s Lynn ranks among the more important of the smaller 
ports on the East Coast of England. 

It has been called the ‘‘ Key to Norfolk,’’ and has for its hinter- 
land the main industrial areas of England. It is the nearest port 
on the East Coast to the manufacturing districts of Warwickshire 
and Staffordshire and has good road and rail connections with 
London and all the Midland areas. By sea, King’s Lynn is within 
a few hundred miles of the north-west European ports. 

The River Great Ouse divides the town into two parts connected 
by the Freebridges—one road and one rail—across the harbour at 
its southernmost end. By fai the greater part of the local indus 
tries, all the port facilities, the main road and rail communications, 
the local government offices and municipal buildings, shops, banks 
ind offices are at present situated on the east bank of the river. 
But development of the west bank has commenced and _ offers 
opportunities for further expansion. 

King’s Lynn is of great antiquity and in the beginning was 
situated on the banks of an arm of the sea at the outfall of a small 
natural river, the River Nar, about two miles inland. 

Up to the early Middle Ages the various streams draining the 
vast Fenland flowed into a main estuary at or near Wisbech, whilst 


King’s Lynn was served by three smal] rivers. Numerous cuts 
canals and similar drainage works were constructed in the Fen- 
during the 13th century, which resulted in the formation of the 
River Great Ouse as we now know it with a single outfall a‘ 
King’s Lynn. Although at first the sudden increase in the volum« 
and velocity of the waters passing from these works through King’s 
Lynn ravaged the harbour unmercifully, subsequent works in th 
outfall there confined and controlled the waters, and it may b« 
said that the commercial development of the port commenced from 
that time. 

For many centuries now past, some say for a thousand years, 
the life of the community at King’s Lynn (or Lenne Episcopi as 
it was originally known) has revolved around and drawn 
sustenance from the port’s activities 

Traces of its long history remain in the Trinity Guildhall (A.D 
1423) in which are housed the Corporation muniments with King 
John’s Cup and Sword: the Hall of the Guild of St. George now 
being restored and adapted for public purposes: the beautiful old 
Custom House built from a design of Henry Bell in 1683; the 
medieval churches and buildings: warehouses erected by the 
Hanseatic League and the ruins of the priories and monasteries of 
the old ecclesiastical orders in which the town’s origin is rooted. 

From Norman times until Henry VIII, in 1537, granted the 
town one of its famous charters, whereby its name was changed to 
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Lenne Regis, the place belonged to the Bishops of Thetford and 
then to the Bishop of Norwich on the translation of the See. 

These episcopal and Royal charters, the first of which was granted 
by King John in 1205, continue in an almost unbroken succession 
until 1688, and from them and subsequent numerous local statutes 
the town derives its many rights and privileges as a borough and 
a port. 

From a small haven the port developed into an important 
centre for the stock-fish industry during the Middle Ages. This 
trade declined with the relaxation in the strict observance of 
religious fast days and the failure of the Sumptuary Act (1662) to 
impose a compulsory fish diet upon the people; but for three or 
more centuries great quantities of codling and other fish from the 
Orkney and Shetland Islands, Iceland and the coast of Norway 
were handled at King’s Lynn. 

There were also oyster fisheries in the Wash as late as 1860. 

At the present time an inshore fishing fleet of powered smacks 
operates from the port to supply the London and other markets. 
The Eastern Sea Fisheries Joint Committee controls the industry 
in the Wash and has its headquarters at King’s Lynn, where some 
of its fleet of fishery protection vessels are also based. 

The trade in stockfish was replaced by the whale fishery. 


Whalers manned by local seamen sailed into Davis’ Strait and off 
the coast of Greenland to bring back their catch to extensive 
blubber yards established on the banks of the River Nar, where 
the industry attained a considerable importance during the 17th 
and 18th centuries, but declined and finally ceased during the 
following decades. Blubber House Creek and the Greenland 
Fisheries Museum (unfortunately damaged by enemy action during 
the last war) are the present-day memorials to those odoriferous 
but prosperous times. 

The citizens of King’s Lynn, however, were not content to rest 
their prosperity upon the harvest of the sea, and during the period 
of England’s commercial and industrial expansion, important 
traffics in wine, wool, coal, timber, grain and other commodities 
were developed between the port and European and English 
north-east coast ports. 

The catchment area of the River Great Ouse is comparable in 
extent to that of the River Thames and the main stream is con- 
nected by tributaries to eight counties, so that before the railways 
achieved their importance in the field of inland transport, coal, 
salt, deals, iron, pitch, tin, wine and other heavy commodities 
were also conveyed in barges from King’s Lynn to inland centres 
such as Peterborough, Ely, Stamford, Bedford, St. Ives, 
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The Port of King’s Lynn—continued 


and charter rights and the provis-ons of various 
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socal Statutes. Under tne charters tne Cor- 
poration were conservators of the port and exer- 
cised the powers of buoying and peaconing tne 
entrance channel. By virtue of an Act passed 
in 1829, they “‘regulated the markets and vessels 
using the port’’ and were charged with the 
duty of removing wrecks. Their income for 
these purposes was derived from beaconage and 
other dues, tolls, and lighting dues. 

There were also in existence other governing 
bodies, such as the Eau Brink Commissioners, 
the Harbour Moorings and Pilot Commissioners, 
the Select Trustees of Lynn Harbour, and 
‘“ The Company of the Proprietors of the Nor- 
folk Estuary,’’ all set up by statute for special 
purposes. 

The harbour had been formed by the comple- 
tion in 1821 of the Eau Brink Cut, which 
staightened the course of the old River Great 
Ouse above King’s Lynn. Two further ‘‘cuts’’ 
were subsequently constructed in pursuance of 
a plan originally proposed by Sir John Rennie 








Dock Gate. 


Huntingdon, St. Neots, Northampton, Cambridge, Bury St. 
Edmunds and Thetford. These traffics finally declined with the 
advance in road transport during the years between the world wars. 

The traffics in timber, grain and general commodities have, 
however, been maintained and new ones added to them, so that 
vessels from Dutch, German, Baltic, White Sea and other European 
ports, coasters and deep sea vessels, regularly voyage to and 
trom King’s Lynn. At present about 1,000 ships and 500,000 tons 
of cargo are handled annually. 

SHIPPING FACILITIES 

The port is tidal with a spring rise of 23 feet and neap rise of 
11 feet. Ordinary spring tides make 22 to 25 feet and neaps up 
to 18 feet. Vessels arrive and depart at high water times. Vessels 
atriving make the Roaring Middle Light Float from sea and pro- 
ceed thence to Cork Hole off Snettisham on the north-west Norfolk 
coast. From that point they follow a well marked channel of 
9 sea-miles to King’s Lynn. 

This channel is buoyed and lit by acetylene flashing lights in 
accordance with the International Uniform System of Buoyage and 
Lighting of Coasts, with leading lights at the entrance to the river 
and in the harbour, which is approximately 1,000 yards long, 
150 yards wide and covers about 30 acres, excluding the docks. 

Pilotage is compulsory from an imaginary line across the Wash 
from east to west through the Bar Flat Buoy. Of the two motor 
pilot cutters, the one on duty is in radio-telephone communication 
with the harbour office. 

The height of tide governs the draught of vessels using the port, 
but on an average vessels drawing up to 18-ft. 6-in. can arrive 
in safety on spring tides. On 13th April, 1949, the ‘‘ Great Hope,”’ 
drawing 19-ft. 3-in., was brought in on a 25-ft. 4-in. tide. The 
‘““ Hallingdal,’’ of 326-ft. B.P., 50-ft. beam and drawing 16-ft. 
has made two vovages to the port with part cargo of 3,500 tons, 
discharged at Boal Quay in the harbour. 

Towage is provided by the Conservancy Board’s steam tug, 
‘“‘ Conservator,’’ of 387 I.H.P. This tug operates in the Wash and 
rivers adjacent, but can operate outside this area if required. It is 
fitted with lifting gear and a 3-in. delivery pump, and is also em- 
ployed in port maintenance work and has rendered salvage services 
on several occasions. In September, 1949, one of the new dock 
gates, which had been towed with its counternart from Stockton- 
on-Tees to the Wash, became waterlogged. The ‘‘ Conservator ”’ 
took over the waterlogged gate from the sea-going tug, beached 
it and, after it had been pumped out, delivered it to the docks 
on the following tide. 

THE PORT AUTHORITY 

The n>rt wa; administered until the latter part of the last century 

by the King’s Lynn Corporation, in pursuance of their prescriptive 


S,T Conservator delivering rew 


to assist drainage, improve the harbour and 

reclaim areas of land in the Wash. These last 

cuts, the Estuary (or Marsh) Cut and Vinegar Middle Cut, 

straightened the course of the old river below King’s Lynn and 

conducted the outfall between two training walls into the lower 
part of the navigation channel from the Wash. 

The practical disadvantages of a multiplicity of controlling 

authorities, emphasised perhaps by the costly difficulties 

encountered in the removal of the wreck of the steamship ‘‘ Wick 


Bay,’’ which went ashore in the outfall with a cargo of cake and 
maize on 21st December, 1889, were finally recognised and 


remedied by the constitution of the King’s Lynn Conservancy 
Board under an Act which received the Royal Assent on 6th 
August, 1897. By this Act, the Conservancy Board was consti- 
tuted as a representative body corporate consisting of twenty-seven 
members, of whom the Mayor of the Borough is one by virtue of 
his office. The remainder are appointed or elected triennially by 
the King’s Lynn Corporation, the Select Trustees of Lynn Har- 
bour, the Ministry of Transport (formerly Board of Trade), the 
British Transport Commission (formerly King’s Lynn Docks & 
Railway Co.), Shipowners and Merchants. 

The Conservancy Board is constituted for the purpose of 
executing generally the powers and duties of a Port & Harbour 
Authority. 

By virtue of the Act it acquired all the powers, rights, privileges 
and duties of the Corporation, the Harbour Moorings and Pilot 
Commissioners and the Select Trustees of Lynn Harbour, relevant 
to the operation of the port. The Corporation, however, continues 
to operate the ferry across the harbour and is the Port Health 
Authority. As a result of the Pilotage Act 1913, the Conservancy 
Board is now the Pilotage Authority under a local Pilotage Order 
which replaces its original] local statutory powers. 

The physical limits of the port and its harbour were defined by 
the Act of 1897, and the Conservancy Board has jurisdiction over 
some 90 square miles of tidal waters commencing at a place called 
Staplewear, on the River Great Ouse, and extending as tar as 
the Trinity House Lynn Well lightship in the Wash. 

The maintenance of the three Cuts and the training walls at 
the outfall of the river is the responsibility of the River Great 
Ouse Catchment Board, they having taken them over from the 
Eau Brink Drainage Commissioners and the Norfolk Estuary 
Companv in 1931. 

The National Dock Labour Corporation’s scheme of de- 
casualisation operated at King’s Lynn from its commencement, 
and, with the passing of the Dock Workers (Regulation of 
Employment) Act, 1946, the port was included in the group of 
ports administered by the East Anglian Dock Labour Board, 
whose Area Manager still operates from King’s Lynn. As from 
Ist January, 1950, a separate local board, known as the Wash 
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The Port of King’s Lynn—continued 


Ports Dock Labour Board, has been set up to provide more 
economic and efficient administration for the group of ports in the 
Wash. This new Board now administers dock labour at King’s 
Lynn, Boston, Wisbech and Sutton Bridge as a group, with its 
manager at King’s Lynn. 

During the war years a Port Emergency Committee was 
formed, which is now replaced by a Port Operations Consultative 
Panel set up by the Conservancy Board in accordance with the 
recommendations in the Report of the Working Party on the 
Turn-Round of Shipping. 

THE DOCKS 
SHORESIDE FACILITIES AND TRAFFICS. 

A large part of the shoreside facilities for ships and cargoes is 
provided by two wet docks constructed under special statutory 
powers by the King’s Lynn Docks & Railway Company between 
1865 and 1883. These docks are situated on the east bank of the 
harbour, in the northern part of the town, where the course of 
the old River Great Ouse used to run. As a result of the passage 
into law of the Transport Act, 1947, both installations came into 
the possession of the British Transport Commission with other 
railway operated docks on Ist January, 1948, and are now 
operated by the Docks & Inland Waterways Executive. 

The first, the Alexandra Dock, was constructed by Mr. W. F. 
Lawrence from designs by Sir James Brundlees, C.E., and 
formally opened by the then Prince Edward and Princess 
Alexandra of Wales and named after the Princess, on 7th July, 
1869. Access to the basin is by a 200-ft. lock direct from the tidal 
river. 

The basin is an irregular quadrangle formed of concrete blocks, 
which slope at an angle of 67° from the perpendicular. Its 
dimensions are as follows:— — 

Width of lock at water level: 50-ft., reducing to 48-ft. at the 
top of the rotinded invert. 

Depth of water on cill: 22-ft. to 25-ft. (springs) and 18-ft. 
(neaps). 

Length of basin: south side 780-ft. and north side 500-ft. 

Width between quay edges: 440-ft. (approx.). 

The second dock, connecting with the first by a second lock 
and gates, was designed by Messrs. J. S. & F. Valentine, con- 
structed by Messrs. S. Pearson & Son of Bradford, and opened 
by the sixth Duke of Portland (Wm. J. A. C. J. Cavendish- 
Bentinck, whose name it commemorates) on 18th October, 1883. 
It is a rectangular basin of similar construction to its predecessor, 
but of greater dimensions, being 1,000 feet long by 400 feet wide, 
with a depth of 32 feet. 

Together these two docks have a water area of 17 acres, and the 
dock estate comprises some 80 acres of land, all of which is in 
use as quay space, building sites, storage or for other purposes 
connected with the dock enterprise. 

Vessels up to approximately 3,000 tons deadweight, 18-ft. to 
19-ft. draught and a maximum beam of 46-ft., can be accommo- 
dated on top spring tides. 

Both docks were constructed with railway facilities throughout, 
connecting directly from the dock-side bv a branch line to the 
main system serving the London, Midland and Eastern Counties 
area. 

Although at the time of their construction the emphasis was on 
rail communications, road access to all parts of the docks was also 
provided, so that the subsequent development of road transport 
enabled full advantage to be taken of both means of transport. 

The original dock-side facilities have been developed to keep 
pace with the times and provide for new traffics, | Extensive 
timber storage grounds have been constructed on and adjacent to 
the dock estate, and further timber storage sheds erected by 
merchant tenants. 

The Alexandra Dock has brick warehouses and transit sheds 
for grain and general commodities and a Customs Bond for wet 
goods. Of these, three are grain warehouses belonging to the 
British Transport Commission, with an overall storage capacity of 
10,400 tons, served by a belt conveyor from the quayside and 
with conveying machinery inside the buildings. The remainder 
comprise five general cargo sheds belonging to the British Trans- 


port Commission, and various small warehouses and timber sheds 
belonging to dock tenants. A modern tranzit shed, with a 
capacity of 9,000 tons, was completed here in 1948 on the site of 
a warehouse full of tobacco which was destroyed by enemy action 
during the last war. It is well situated at a quay served by four 
electric cranes, has extra statutory privileges, and is used chiefly 
for the accommodation of traffic to and from Rotterdam. Its 
opening coincided with a visit to the docks by Her Majesty Queen 
Elizabeth, accompanied by H.R.H. Queen Mary and H.R.H. 
Princess Margaret, who graciously permitted it to be named the 
Princess Margaret Transit Shed. 

Alongside the Bentinck Dock are brick built warehouses belong- 
ing to the Commission, originally built to accommodate the imports 
of foreign grain from the Argentine and Black Sea ports. Of 
these, the largest has six floors and basement, with a capacity of 
7,000 tons. It is served by a conveyor tunnel from the quayside 
and has conveying machinery inside. At present. the top 
three floors are in use for storage of bulk grain, whilst the remain- 
ing floors and basement are used for general commodities in 
transit. Two other sheds are sach of 3,500 tons capacity, One 
is used as a transit shed for a regular Dutch line to and from 
Rotterdam and has extra statutory privileges. The other is used 
for warehouse purposes. On the other side of the Bentinck Dock 
there is a Ministry of Food buffer grain store with pneumatic 
blower equipment. Other timber sheds have been erected by 
dock tenants. 

The total storage capacity at both docks is 25,000 tons, of 
which about 10,000 tons capacity is let to tenants. The total 
transit shed accommodation is about 12,000 tons, excluding the 
bonds, timber storage, and oil and molasses depots adjacent to 
the dock estate. 

Apart from warehouse accommodation, the following quayside 
equipment is also provided:— 


Alexandra Dock: ' 
Seven electric 32 cwt. to 3 ton cranes, four of which have 


a harnessing device for lifting 5 tons with two cranes. 
One hand operated 15 ton crane. 


Bentinck Dock: 
Seven hydraulic 35 cwt. cranes. 
One hydraulic 5 ton crane. 
One hydraulic coal hoist, damaged by enemy action but 
capable of the shipment of cargo and bunker coal at 
the rate of 80 tons per hour. 











Conservancy Board’s Radio Telephone Shore Station. 
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The Port of King’s Lynn—continued 


Four petroleum oil berths and one berth for loading 
molasses from storage tanks to ship. 
TIMBER. 

Prior to 1939, timber constituted the principal import for 
King’s Lynn, approximately 25/30,000 standards coming in 
annually through the docks from Russia, Finland, Lithuania, 
Sweden, Norway, Estonia and Latvia. The restriction in Govern- 
ment purchases has caused the traffic to decline, but since 1947 
the traffic in pit props and pit wood has been re-introduced and 
is being rapidly expanded. 

Five timber importing firms have yards and in some cases saw- 
mills, etc., on the dock estate, whilst other firms importing 
timber through the docks have their own saw mills and yarding 
accommodation adjacent and inland. 

In all, facilities exist for handling 30,000 standards of deals, 
boards and battens and 10,000 fathoms of pit props annually 
from sea. Some American and Canadian timber is brought by rail 
from Hull and London. 


PETROLEUM 
King’s Lynn has been concerned with the traffic in petroleum 
products from the earliest days of the industry, when the traffic 


is still developing and the port is capable of handling increase | 
tonnages. In 1949 a total of 200 tankers discharged their cargot ; 
into the petroleum installations at King’s Lynn. 

During the recent war years the petroleum installations at King’s 
Lynn, in common with those in other parts of the Kingdom, wer: 
operated as a unit under the direction of the Petroleum Boar: 
and delivered many millions of gallons to the airfields and other 
armed forces depots in the surrounding district. 

FERTILISERS. 

In 1872, the West Norfolk Farmers’ Manure & Chemica 
Co-operative Co., Ltd., erected extensive works at King’s Lynn 
and commenced the manufacture and distribution of high grade 
manures to the farmers in the surrounding district. Since then 
the works have been improved and greatly enlarged so that the 
Company is now one of the leading firms in the industry. The 
largest development programme in the history of the Company, 
involving the addition of new buildings and plant, which will 
considerably increase its present capacity, is now in hand. This 
development will proportionately increase the imports of raw 
materials used in the manufacture of the Company’s products, 
nearly all of which are brought by sea and handled over the 
Boal Quay in the harbour. 











M/V 


Wallenburgh leaving Alexandra Dock. 
was mainly paraffin burning oil in wooden barrels brought by rail 
to depots in the town. Nowadays, petroleum products head the 
cargo tonnages for the port. 

In 1923, the Anglo-American Oil Company, Ltd., decided to 
extend its existing installation at King’s Lynn by providing 
facilities for receiving water-borne bulk cargoes into storage tanks 
erected on land belonging to the old King’s Lynn Docks & Rail- 
way Company. The first cargo into the port from sea was received 
by this Company from its coastal tanker, ‘‘ Tioga,’”’ in 
September, 1925. 

In September, 1928, the then British Petroleum Co., Ltd., and 
Shell-Mex, Ltd., also established water-side installations on sites 
adiacent to the docks estate. These installations were merged on 
the amalgamation of the two Companies in 1932 and now cover 
an area of 7 acres, providing storage capacity for 3 million gallons 
of various petroleum products, including motor spirit, kerosenes, 
diesel oil, gas oil and lubricants. 

All the premises and plant at King’s Lynn are of modern con- 
struction, based on an up-to-date layout, and bunkering facilities 
from road tankers are available on sufficient notice. 

The cargoes are brought by tankers of up to 1,500 tons capacity 
coastwise after transhipment at the major petroleum ports, The 
tankers discharge at berths in the docks by underground pipeline 
into storage tanks. A fleet of motor vehicles of varying types and 
capacity up to 3,600 gallons, supply consumers from the storage 
tanks over an area within a radius of approximately 50 miles of 
King’s Lynn. Smaller depots inland are fed by rail tank wagons. 

The pipelines from the berths in the docks are capable of hand- 
ling up to 150 tons per hour. Vessels are able to arrive on one 
tide and depart on the next. 

The increased mechanisation in agriculture has greatly added 
to the imports of petroleum oils through King’s Lynn. The traffic 





The Boal Quay is the largest of the harbour 
berths outside the docks. It is situated on the 
main river and operated as a private quay by a 
subsidiary of the Manure Company. 

The quay is some 600 feet long, well served 
by road and rail, and equipped with transit 
shed accommodation and overhead electric 
travelling cranes. Vessels up to 350-ft. B.P., 
50-ft. beam and 19-ft. to 20-ft. draught on top 
springs can berth alongside, although the 
average draught is around 18-ft. It was at this 
quay that the “ Hallingdal,’’ of deadweight 
capacity 5,300 tons, discharged some 3,000 to 
3,500 tons of phosphates from Nauru Island, in 
the Pacific, after discharging part cargo at 
Ipswich. 

The Boal Quay handles complete cargoes of 
phosphate from the North African ports, 
potash from Europe, and pyrites from Spain. 
During the war years direct cargoes were not available and the 
raw materials for the Manure Company were transhipped by 
coasters from other English ports, but the pre-war position is being 
restored and cargoes of pyrites and phosphates are now arriving 
as direct shipments. 

The Manure Company’s development programme requires the 
present facilities at this quay to be greatly increased, and various 
schemes to this end are at present under consideration. 

Fertilizers produced by Imperial Chemical Industries, Ltd., are 
also received at the docks by water and rail, and warehoused by 
the Docks & Inland Waterways Executive. These stocks are 
accumulated during the year and dispersed by road and rail as 
required. 

Cornish Manures, Ltd., have premises on the docks estate. 





SUGAR. 

Of the eighteen sugar factories operating in the United Kinz- 
dom, seven are situated within 50 miles of King’s Lynn, and one, 
the King’s Lynn Beet Sugar Factory, is established on the east 
bank of the River Great Ouse within the port. 

The King’s Lynn factory has a slicing capacity of about 2,000 
tons a day and the crop values paid for by the factory reached 
£1,248,.474 in 1946. 

A considerable quantity of raw sugar from these five factories 
and some molasses is shipped through King’s Lynn. Some sugar 
beet seed has been imported. The molasses is brought to King’s 
Lynn by road and rail tank waggons from factories in the area 
to a storage tank of 2,500 tons on the docks before shipment. 


GRAIN. 
Considerable tonnages of grain are imported and exported by 
sea both at the harbour berths and at the docks each year. _ 
The facilities at the docks have already been briefly reviewed. 
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The Port of King’s Lynn—continued 


The exports are principally wheat to mills in the north of 
ngland, and barley to the distilleries in Scotland and near 
‘ontinent. 

Messrs. R. & W. Paul, Ltd., of Ipswich, operate a mill on the 
south bank of the River Nar, where their ‘‘ Diamond ’’ brand 
of compounds and balanced rations for pigs, cattle and poultry 
are manufactured, and their well known “ Kositos’’ brand of 
flaked maize is processed. 

This mill has its own quay of 165-ft. fronting the River Nar, 
to which bulk grain is brought in cargoes up to 600 tons by 
coasters and sailing barges from London after being transhipped 
from import steamers. 

Discharge is effected by means of two suction plants of 20 tons 
per hour capacity each and, after being weighed, the grain is 
stored in the mill silos for use in the various processes carried out 
by the firm. 

The quay was originally of timber with an open decking, but 
recently the original structure was enclosed by No. 3 Larssen 
piles driven down in front of the original timber quay wall, the 
old timbers removed, and the space between filled in solid. The 
Larssen piles averaged about 34-ft. long and were driven 12-ft. 
to 15-ft. below low water mark. 

The Company found that they had a number of these piles in 
excess of the number required for the quay facing. These extra 
piles were cut to lengths to fit exactly between the upright green- 
heart fenders and welded to plates bolted to the tops of the piles. 
They thus form part of the structure of the concrete coping, and 
with the timber uprights form a smooth surface to make a rubbing 
strip without any projection. 

Also outside the docks are Messrs. C. W. Byford & Sons, Ltd.. 
premises adjoining their own berth at the Purfleet Creek, where 
it enters the main river. , 

These premises are devoted entirely to the shipment of English 
wheat and are believed to be unique in this respect. 

The berth accommodates coasters up to 1,150 tons cargo 
capacity on spring tides and is alongside a timber piled quay with 
steel sheet piling in the centre, where vessels load and discharge 
cargo. 

Shoreside facilities comprise a brick built warehouse with two 
floors of a total capacity of 800 tons in bulk and 500 tons in sacks. 
There is also a modern reinforced grain silo of 800 tons capacity 
and a welded steel lined concrete receiving bin of 4 tons capacity 
sunk in the quay at the berth. 

All the premises are fitted with the latest grain handling devices, 
including two automatic weighers operating at the rate of 100 tons 
per hour, and an independent elevator erected outside the ware- 
house. 

The berth is served by road and rail. 

COAL. 

In the days of “‘ sea coal,’’ the port maintained a considerable 
traffic in this commodity with the English north-east coast ports, 
particularly Newcastle and Sunderland. Whilst this traffic has 
declined, coal is still handled and the docks maintain an hydraulic 
hoist for bunkering and loading. There are also coal warehouses 
on the South Quay in the harbour. 


MISCELLANEOUS TRAFFICS. 

In addition to the commodities already mentioned, during 1948 
and 1949 both imports and exports of sand, strawboards, 
vegetables, motor cars (exported), bulbs from Holland, and other 
general cargoes passed through the docks and are continuing 
during 1950. 


SHIPPING LINES. 

The pre-war regular shipping lines have not yet all been 
reinstated. There are weekly services with Rotterdam and also 
less frequent services with Gothenburgh and Antwerp, all 
operating from berths in the dgcks. The Antwerp services have 
not yet been resumed, 

From their own berth at the Millfleet in the harbour, the East 
Coast Steam Ship Co., Ltd., also maintain a service with Hull 
with their own coasters of around 200 tons gross register and 
140-ft. in length. This firm provides warehousing and handling 
gear for all classes of coastal traffic. Their three-floor brick ware- 


house immediately alongside the berth can accommodate 1,000 
tons in sacks and is equipped with a new electric hoist. They 
also provide a Neals ‘‘Q’’ model diesel 4-ton mobile luffing 
and slewing crane. 

Other coastal lines operate regularly from the docks. 

PUBLIC QUAYS. 

There are three public quays in the Larbour. Of these, the 
South Quay on the main river is a timber piled and concrete faced 
quay, some 1,240 feet in length, with road and rail access. On 
the land side are brick warehouses for coal, grain, cattle cakes and 
other commodities, and a privately owned gantry for loading 
grain. 

The maintenance work on this quay las been deferred as a 
result of the recent war, but the Conservancy Board has prepared 














Sheet Piling in progress at Berth of R. & W. Paul Ltd 


a scheme of reinstatement to provide lay-by berths along its length, 
The quay has adequate road and rail communications. 

To the north of the Purfleet Creek, facing the main river, is the 
Purfleet Quay, with a hard berth, where vessels are dry at low 
water. This quay is served by road only and the berth is used 
for inspection and minor repairs. 

The Common Staithe Quay is immediately south of and 
adjacent to the dock estate, and also faces directly on to the main 
river. On this quay are situated the Conservancy Board’s pre- 
mises, consisting of the harbour office and pilot office, buoy ware- 
houses, lantern store, carpenters’ shop and buoy-yard. The 
quay has road access only. A hand operated 4-ton crane is used 
to lift the navigation buoys ashore for cleaning, painting and other 
maintenance. 

Plans are being prepared to improve the facilities at the Com- 
man Staithe so as to provide berths for the Conservancy Board’s 
craft, a launching slip for sailing dinghies, and lay-by berths for 
vessels using the port. 

SOME OTHER LOCAL INDUSTRIES. 

Although the port is the metropolis of an area which is 

primarily agricultural, a number of local industries are estab- 
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lished there in addition to those already mentioned, Three well- 
known engineering firms have premises in the town. One has 
been engaged in the production of steam boilers and steam engines 
for 80 years and achieved an international reputation in this field. 
Another specialising in marine and general engineering and 
foundry work has been established for 100 years and has also 
achieved prominence in the design and production of fair ground 
equipment and agricultural machinery. The most recent, estab- 
lished in 1893, now manufactures a highly specialised type of 
roller bearings used throughout the world. Canning factories 
handling fresh fruit and vegetables from the district are established 
on the west bank of the harbour and adjacent to the dock estate. 

The port has a long tradition in shipbuilding, especially during 
the days of wooden ships. To-day, one firm is engaged in pro- 
ducing small wooden ships, and has a boatyard on the River Nar 
with a slipway for vessels up to 70-ft. in length. 

A site on the west bank of the harbour has recently been 
acquired for the erection of a ‘‘ quick-freeze’’ plant. 

All classes of ships’ repairs are undertaken by local firms, but 
there is a limitation on such work by reason of the lack of a dry- 


dock. 
CONCLUSION 

The port’s records show that for the past half century, at least, 
apart from the war years, the trade at King’s Lynn has been 
maintained and increased. 

Although the cargo tonnages declined somewhat during the 
1939/45 war, the port facilities were all in operation throughout 
those years and used by the Government and all branches of the 
Armed Forces. 

During that time, and indeed since the cessation of hostilities, 
the port has been singularly free from any major stoppage from 
labour disputes or other causes. 

The necessity in the national interest of maintaining and, 
where necessary, increasing the efficiency of the small ports in the 
pg Kingdom, has been fully recognised by the shipowners and 
others. 

The Houses of Parliament have quite recently recognised this 
necessity so far as King’s Lynn is concerned by requiring pro- 
vision for the protection of the port and its facilities to be made 
in the River Great Ouse Catchment Board’s scheme of works to 
prevent the recurrent flooding of the fertile agricultural Fenlands, 
for which the port is the only outlet to the sea. 





Correspondence 


To the Editor of The Dock and Harbour Authority. 
Dear Sir, COAST EROSION 

The article on Coast Erosion by Mr. R. R. Minikin and the 
letter on Model Experiments on the Belgian Ports of the North 
Sea, by Messieurs Bonnet and Lamoen, in your February issue, 
both bring into prominence, once more, the urgent necessity for 
(as Messieurs Bonnet and Lamoen express it), ‘‘ a comprehensive 
survey of all the actual conditions (tides, currents, bed load 
movement, material in suspension, zones of scouring and setting, 
waves, etc. ...) ”’ existing round the shores of this country. 
This is a matter which was raised, by the writer in very similar 
words, at the 17th International Navigation Congress in Lisbon 
in September 1949 and which has since been raised in other 
quarters in this country. 

The annual loss, caused by the inroads of the sea, of acres of 
fertile land, in a country already pressed for every possible ounce 
of home-grown food, and of houses, in a country with a housing 
problem such as we possess, should move public opinion to a 
sense of the urgency of the problem of coast erosion. In practice, 
however, little is ever done until too late. Coast protection works 
are costly and local authorities are naturally loath to embark on 
expensive protective works until the need for them has been 
visibly demonstrated. By the time this stage has been reached. 
the remedy is usually indeed costly, since the old proverb “ .a 
stitch in time ’’ applies very forceably to coast protection. 

The first step in the right direction has been taken bv the 
passing of the Coast Protection Act in November 1949. but it 
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remains to be seen whether the provisious of this Act go fai 
enough to cover the need for the establishment of a Nationa: 
Coastal Survey. There already exist in this country the Ord- 
nance Survey Department, the Admiralty Hydrographic Survey, 
the Meteorological Office and the Geological survey Department. 
Civil Engineers in Britain are extremely fortunate in being so 
well served in all these branches and, when confronted with a 
problem, they have only to apply to the appropriate department 
to obtain accurate maps and data, representing the results of very 
many years of surveys and investigation. 

When it comes to a problem of coast erosion, however, they 
are not so well served, and in the majority of cases, they will 
have to start from scratch to obtain reliable information on the 
most essential matters affecting their problem. Few indeed are 
the collected records of information on waves, littoral drift, local 
tidal currents and storms and this is the more unfortunate since, 
once a problem of coast erosion arises, the urgency of its solution 
will seldom allow time for the collection of the necessary infor- 
mation. To make this information as immediately available as 
is an ordnance survey map or an Admiralty chart, would be the 
aim of the Coastal Survey Department proposed. The Coast 
Protection Act has appointed the authorities who will, in future, 
be responsible for the protection of our coasts; is it too much to 
expect that the next step will follow and a survey department 
will be established to furnish these authorities and their engineers 
with the vital information without which they cannot carry out 
their duties? 

Yours faithfully, 
PETER A. SCOTT, 


Alliance House, Caxton Street, 
B.Sc., M.I.C.E. 


London, S.W.1. 
March 16, 1950. 





American Inland Waterways 





Increased Volume of Products being Carried 


According to a recent statement by Mr. Chester C. Thompson, 
President of the American Waterways Operators Association, one 
of the most remarkable developments in inland waterways 
transportation of commodities has been the appreciable increase in 
the number of new products being shipped by water-borne freight. 

In the course of his remarks, the President pointed out that, 
while more of the better known bulk commodities such as coal, 
petroleum, steel, grain and sulphur were being moved in barge 
load lots by the river carriers, the development of new industrial 
plants along the improved inland waterways had diverted trade 
to the river carriers. The principal traffic of this nature was 
coming from the rapidly expanding chemical industry. By 
developing specially built equipment, the towing industry had 
kept pace with these industrial shipping needs. 

The inland water carriers were also transporting lead, molasses, 
tin, magnesium and other products, and a variety of packaged 
goods. Many new products originated in Texas and the south- 
west, and through the ports of Mobile, New Orleans and Houston- 
Galveston. 

One of the most spectacular uses of the barge lines was the 
rapidly growing transport of new automobiles on specially designed 
motor vehicle carriers from mid-west to southern cities. Hundreds 
of new cars and trucks were taken down river on the decks of 
empty oil barges, which return with oil loads. 

The development of the marine Diesel engine had been a major 
factor in the increased efficiency and towing power of the river 
and harbour power units. The modern tug and tugboat was a 
unit of great strength, which could operate around the clock with 
crews of reasonable size and with low fuel and maintenance costs. 

Water transportation had proved and is proving its value for 
the movement of coal, scrap iron, iron and steel, petroleum, 
grains, sugar, paper, ores, chemicals and other products, Water 
transport costs remain lowest of all in the shipping world, and in 
this period where industries, large and small, are cutting costs 
in order to produce their goods at a profit, this fact becomes a 
much greater factor than it was years ago. 
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Handling Appliances 


Review of Mechanical Equipment used in British Ports 


By E. S. 


(1) QUAY AND FLOATING CRANES 
U NTIL early this century, practically the only important 


mechanical appliance in general use for handling cargo 

through Britain’s docks and harbours was the hydraulic 

crane. About the period of the first World War, 
this excellent machine began to be replaced by the electrically 
driven crane and the process of substitution has since continued 
at increasing speed. Very soon after World War 1, certain 
less fundamental but extremely useful items of mechanical 
equipment, such as electric trucks and electrically driven cargo 
piling machines were introduced into general use and, broadly 
speaking, it was about the same time that the handling of 
such ‘“‘ special’’ commodities as meat, grain and bananas, 
on conveyor belts became more common. Many of these machines 
were made possible by the development of the use of electric 
ower. 
, More recently, machines powered by petrol and diesel oil engines 
have found their place among the mechanical equipment of docks 
and harbours and these are slowly, but surely, changing the 
character of quay and shed work. 

The aim of all these new machines is, of course, to increase speed 
of handling, due attention always being paid to care of cargo. 
These machines are, in effect, part of the organisation of Docks 
and Harbours, designed to give the maximum expedition jin the 
loading and discharging of ships. Shipping interests always have 
in mind that a ship ceases to be profit-earning all the time it is 
in port. 

The quicker turn round of ships by the employment of 
mechanical aids, which received particular impetus during the 
late war, brings economic benefits to many interests, including 
Shippers, Dock and Harbour Authorities, Shipowners, Loading 
and Discharging Agents, Dock Workers (whose earnings are higher 
and whose work less arduous) and even Road and Rail Hauliers 
and Bargeowners. Being of such vital importance to the nation’s 
economy, it is also a matter which has the consistent attention of 
H.M. Government. 

It may be useful to examine some of the mechanical appliances 
in modern use which have been introduced with this aim in view. 
Not all of them have been designed especially for port work. 
As a matter of fact the most revolutionary of all—the fork lift 
truck—is really a factory tool which is in process of being adapted 
to port work. Its potentialities are so great that, although 
its introduction has created a number of serious difficulties, ways 
and means of extending its use are still being energetically sought. 

QUAY CRANES 

The primary machine used in British ports for handling cargo 
is of course the quay crane and, although it is so well known, it 
may still be worth while to give it consideration here. In con- 
nection with quay cranes and, indeed, with most other mechanical 
handling machinery introduced into Britain’s ports, it should be 
noted that there are two vital factors which govern the types it 
is possible to use. They are:— 


(1) That both import and export goods are of an extremely 
miscellaneous character—ranging from (Imports) bulk ores, 
bulk grain, refrigerated meat, hardwood logs, fresh fruit, 
pitwood and mining timber, dried fruit, dairy produce, 
wool, wines, rubber, carpets, sugar and canned goods to 
spices, gums, essential oils, shells, perfumes, last blocks, 
ivory and drugs; and (Exports) from asbestos cement sheets 
to 80-ton boilers; from oils, dyes, paints and chemicals to 
girders, drums of cable, railway engines and coaches, motor 
cars and omnibuses. 


TOOTH. 


(2) That a number of docks, wharves and harbours were designed 
and constructed when ships and road conveyances were of 
much smaller dimensions—and unfortunately additional land 
necessary for major improvement schemes is not always 
available. 

In short, the type of package and the geography of the premises 
through which it has to pass are of utmost importance when con- 
sidering the introduction of new methods of handling. 

For this reason the types of quay crane in use in British ports 
vary over a wide range. At Liverpool, for instance, the gauge 
of some 3-ton portal cranes is 17-ft 6-in, in London it is 13-ft 6-in, 
in Bristol and Newcastle 15-ft., and in Aberdeen 21-ft. 6-in, Gauges 
of heavier cranes vary between 15-ft and 60-ft. One reason, besides 
stability, for this wide variation is that at some premises it is 
necessary for railway trucks to pass under the crane base; at others 
there must be room for road transport. Jib lengths and hoisting 
speeds vary as much as do gauges. 

It is probably true to say that the majority of modern quay 
cranes are electrically driven and of the travelling portal can- 
tilever jib type. All have slewing and luffing motions and most are 
level luffing. The need for the hook of any quay crane to travel 
in a horizontal path over the whole distance from maximum to 
minimum radius is an extremely important one and is recognised 
as such and met by manufacturers of modern quay cranes. 

Attempts to standardise the construction or even the gauge of 
portal cranes so as to simplify the manufacturer’s problems have 
not been successful because of the number of different tasks they 
have to perform and of the widely differing types of premises in 
which they have to be installed. In London, for instance, two 
of the main systems of docks were constructed nearly 150 years 
ago and, although with each major reconstruction scheme, quays 
and transit sheds have been widened as much as possible so that 
more modern equipment can be used, quay and shed dimensions 
still of necessity limit the gauge of crane tracks. At certain other 
ports it has been found necessary in some instances to place the 
two inner legs of the crane on a track built on the adjacent premises 
above quay level. Liverpool’s equipment includes a quantity of 
roof discharging cranes. 

In most ports there are berths, particularly those allocated to 
coasting vessels, which are adequately equipped with 30-cwt. or 
2-ton electric cranes with a radius of 50 to 60 feet. There are also 
berths where 30-cwt. cranes with 80-ft and even 100-ft radius have 
been installed with excellent results. 

In the last few years, however, the size and weight of packages, 
particularly export packages, handled through Britain’s ports have 
increased considerably and a 3-ton portal electric luffing crane 
has been found to be a satisfactory ‘‘ standard ’’ machine for 
handling cargo to and from ocean-going ships. These cranes have 
a radius of 60 to 75 feet or more, and a hoisting speed of some 
240 feet per minute. 

Figure (1) shows a modern 3-ton electric quay crane, self- 
travelling, slewing, level luffing; maximum radius 65-ft, hoisting 
speed 240 feet per minute, luffing speed 120 feet per minute, 
rail gauge according to port requirements. The crane, which 
weighs approximately 73 tons has been supplied to many British 
ports, including London, Liverpool, Southampton, Glasgow, 
Aberdeen, Falmouth, Bristol, Cardiff, Newport, Swansea, Barrow- 
in-Furness and Middlesbrough. 

Quay cranes are not always allocated to a special berth; often 
they are placed on a quay comprising a number of berths and the 
cranes are moved along the quay to meet the changing needs as 
ships come and go. The lighter portal cranes used for general 
loading and discharging can also, without difficulty, be taken by 
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floating crane from quay to quay to meet the demands of seasonal 
traffic. At dolphin or single shed berths, of course, the equipment 
is self-contained and a bigger fleet of quay cranes is usually 
necessary. 

There can be no doubt that quay cranes have assumed greater 
importance since the speedy turn-round of ships became so vital 
to the national economy. Prior to the war more ships were dis- 
charged and loaded solely or mainly by ship’s derricks than is the 
case at present. Due to the conditions at sea during the war, 
however, the Chief Officer had no men or time to spare for over- 
hauling his discharging and loading gear and consequently 

















Fig. 1. 3-ton electric quay crane: Stothert & Pitt Ltd., Bath. 


he frequently had no option but to rely upon the availability of 
dockside cranes to discharge and/or load some, if not all, of the 
holds of his vessel. Shipping companies and their agents were 
forced to use more cranes and in certain cases gained a greater 
understanding of their value. 

Another primary reason—and one which still obtains—is the fact 
that by augmenting the ships’ purchases by employing quay cranes, 
it is possible to save time in the turn-round of ships. Consider 
for example a 5-hold vessel bringing a full cargo of 7,000 tons 
of one commodity—say, bags of sugar. The distribution of the 
tonnage would be something like this—No. 1 hold 1,200 tons, 
No. 2 hold 2,200 tons, No. 3 hold 800 tons, No. 4 hold 1,800 tons, 
No. 5 hold 1,000 tons. 

In cases where it is only possible to use one set of ship’s gear 
per hold, it is obvious that additional gangs in the main holds 
using quay cranes will decrease the length of discharge sometimes 
by a matter of days. When quay cranes are used to augment 
overside discharge in this fashion, it is the practice to berth the 
ship on a dolphin or a pontoon in order that discharge by crane 
to craft may proceed on the shore side (the “‘ in’”’ side) of the 
vessel, leaving the ship’s gear to be used mainly on the ‘‘ out ”’ 
side. An additional advantage gained by this method is that 


barges need not be crowded so closely together, since those being 
loaded by quay crane need not necessarily be placed along side their 
respective holds. This particulary applies to barges at each end 
of the ship, which can often be moored far enough along the 
quay to permit ingress and egress for barges loading from the 
inner holds (in our example, Nos. 2, 3 and 4). 

The employment of quay cranes to augment ship’s winches in 
the discharge to barge and quay of a miscellaneous cargo—such 
as one from the West Indies or the U.S.A.—often presents an 
interesting problem. The experienced discharging agent knows 
that there are many finer points which, given careful attention, 
will pay handsome dividends. When deciding whether to employ 
ship’s winches or quay cranes, and where and when to place more 
than one gang in a hold, he considers other factors than the total 
hold tonnages. The type of commodity, the speeds at which the 
various commodities can be discharged, the stowage of the various 
parcels in the ship, the outreach of the ship’s derricks, which goods 
have to be delivered to barge and which to quay, the barge space 
alongside the ship as controlled by the distances between the 
various hatchways, all these and even the direction and strength 
of the prevailing wind, which will affect the speed with which 
barges can be brought in between the ship and quay, are factors 
which ultimately determine how many crane gangs shall be em- 
ployed if the maximum speed of discarge is to be obtained. 

When the gear is good and the men adept, discharge of large 
parcels of bag cargo to barge by ship’s winches is probably a little 
quicker than discharge by quay cranes. The latter, however, have 
the advantage when miscellaneous cargoes are being handled and 
also when it is necessary for packages to be placed in a certain 
position on the quay, in the barge, in the ship’s hold or on the 
ship’s deck—especially when the packages are long or awkward. 
It is not unusual, therefore, for shipping companies to employ 
quay cranes instead of ship’s derricks for both discharging and 
loading, not necessarily over a complete ship but certainly at 
selected holds. 

It is for these reasons that, as stated above, quay cranes have 
assumed greater importance since the speedy turn round of ships 
became so vital to the national economy. It is for these reasons, 
too, that in post-war years a number of Dock and Harbour 
Authorities have increased their holding of these machines and 
few of the 30-cwt., 2-ton, 3-ton, 4-ton and 5-ton “‘ general ”’ 
cranes which line the quays of Britain’s ports have many idle 
hours. 

Quay cranes are part of the ‘‘ front line ’’ of ship discharge and 
loading and must therefore be efficient, responding readily to the 
driver’s touch and not subject to frequent breakdowns. It follows 
that the driver is an important individual, who must not only know 
the intricacies of his crane but also the signalling habits of his 
hatchwayman. An incident is recalled which emphasises this latter 
statement. In the absence of the regular quay crane driver, the 
ship discharge gang was allocated a driver from another labour 
group. After the hatches had been removed from the ship’s hold, 
the next operation was to take off the beams. The hatchwayman 
engaged the beam hooks and signalled his stranger driver to lift. 
The beam was raised. When the hatchwayman stopped signalling, 
the movement of the crane stopped and the beam remained 
suspended over the hold. The hatchwayman, desiring the beam to 
be taken towards the quayside of the vessel, swung round and, 
facing the driver, placed both hands flat on the top of his capped 
head. The beam did not move. The hatchwayman removed his 
hands and replaced them with deliberate emphasis. Still the beam 
did not move. Impatience began to show itself. The hatchway- 
man’s actions, repeated with dramatic force, only produced a bigger 
frown on the driver’s face. 

At last, completely out of patience, the hatchwayman (who had 
not yet spoken a word) took off his cap, dashed it on the deck 
and frantically and noisily hitting the top of his head with both 
hands, shouted up to the driver: ‘‘ Don’t you understand 
English? TOP UP!”’ 

The jib began to luff upwards. 

There is another function of quay cranes which should be 
mentioned, since it affects the despatch of shipping. It is not 
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inusual for cargo destined for delivery to barge to be placed on 
he quay as a temporary measure either when the required craft 
re not in attendance or when the goods are stowed in the ship 
mixed with other cargo, involving a sorting operation which would 
iake too long to perform in the hold. In such cases, in order to 
avoid delay to discharge, the shipping company arranges for 
ihe goods to be landed on to the quay, delivery being made to 
raft as opportunity occurs. Such deliveries are usually performed 
by quay crane. Quite often, of course, the ship has remained at 
the berth to load and is attended by other barges with goods to 
eo aboard. When such is the case, the quay crane, with its long 
jib, can reach out and load a barge with import goods from the 
shed without it being necessary for the barge to plough its way 
through to the edge of the quay. Dock and Harbour Authorities 
always have in mind that a congested transit shed means a berth 
partly sterilised. The speedy clearance of quay sheds is therefore 
a matter of major importance and one in which the quay crane 
plays an impertant part. 

Consideration has been given in some ports to the installation 
for general work of 5-ton portal electric cranes of 70-ft to 80-ft 
radius, but quite frequently quay widths have not permitted a 
wider guage and a 5-ton crane of the same width of base as a 3-ton 
has to be geared to work more slowly, if used at full capacity. 
When they are deemed necessary and can be installed, however, 
5-ton cranes give excellent service and at some ports are employed 
on special work. At Liverpool a number of 5-ton cranes, working 
with grabs, discharge bulk oil seeds from ship via open chute to 
draglink conveyor communicating with seed silos. Palm kernels 
are the fastest working and the output per crane for this commodity 
averages some 250 tons per 8-hour day. 

The discharge of bulk oil seeds from ship direct to barge by 
means of dumping grab on a 3-ton electric luffing crane has also 
been found to be a speedy operation, especially when a hopper 
is provided on deck with an outlet to barge in order to reduce to 
a minimum the necessary movements of the crane. A speed of 
up to 400 tons per gang per day is obtained by this method. 

Speed of operation is obviously an essential quality in the modern 
quay crane and, not only the rates of hoisting, luffing and slewing, 
but the readiness with which the machinery responds to the move- 
ment of the control levers is of utmost importance. The highest 
degree of reliability is necessary too, because, as has been men- 
tioned, the alert discharging or loading agent does his utmost to 
gauge his work so that no one hold outlasts the others— at least 
by more than a matter of Hours. A crane breakdown may dis- 
organise his whole programme and delay the sailing of the ship. 
British manufacturers are aware of these finer points and take 
them into consideration when planning the design of new cranes. 


HEAVY PORTAL CRANES AND FLOATING CRANES 


The provision of facilities for the handling of heavy lifts to and 
from ship has always been a matter for careful consideration by 
Dock and Harbour Authorities. The equipping of each ocean- 
going ship berth with a heavy duty portal electric crane is not a 
satisfactory solution. For one thing, the crane is always an 
impediment to the work when it is not in use; for another, it is 
seldom possible to place the crane at the required hold without 
disorganising the work proceeding at other holds. The alternative 
of bringing each export ship to a heavy-crane berth is also 
obviously not a practicable one and consequently, except for special 
traffic, the only satisfactory solution is to bring a floating crane to 
the ship. 

The procedure varies, but in a ‘‘ barge ’’ port, for instance, it 
is something like this. The export package, often too heavy to 
be lifted by ship’s gear, is tendered to the shed on a heavy lorry 
or a railway wagon. The vehicle is quickly diverted to a heavy 
portal crane installed at a quay with adjacent open storage ground 
and convenient for barge work. «The crane lifts the package from 
the vehicle and either places it direct into a barge or lands it on 
the open storage ground to await subsequent delivery to water 
conveyance. When the export vessel is ready to receive, the loaded 
barge is brought alongside the appropriate hold and its load trans- 
ferred to the ship either by ship’s gear or more likely by floating 
This method has been found to be the most economical one 


Only in ports where there 
maid of all 
to barge and 
later travelling to the ship’s side and loading it on to the ship. For 
occasional work, of course, the floating crane could itself carry 


to employ in the circumstances given. 
is little heavy lift work can a floating crane become a °° 
work,’’ transferring the heavy lift from quay 


the lift across the dock. Ina busy port, however, there is usually 
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of London 


Fig. 2. grabbing crane 


Corporation Ltd., 


15-ton 


so much direct ship work—interspersed with urgent engineering 
jobs, such as stepping lock gates—that the services of a floating 
crane are at a premium. 
Thus, one important task of the heavy duty portal crane in port 
operating work is to handle miscellaneous heavy and bulky pack- 
ages at one stage or another in the course of their delivery to or 
from ship. Another duty for which it is installed is to deal with 
a regular traffic of heavy goods beyond the capacity of the 
‘standard ’’ quay crane, The discharge from ship of hardwood 
logs can be given as an example. After the ship has berthed, the 
self-propelling 10-ton portal crane is moved to the required hold. 
After lifting the logs from the ship, it places them on a railway 
flat, The loaded flat is then moved a few yards away from 
the quayside to the plumb of an overhead travelling crane, which 
picks up the logs and conveys them to the required bay of the 
under-cover storage. The quay crane can handle 350 tons of logs 
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crane of the revolving type 
Ltd., of Carlisle 


150-ton diesel electric floating 
built by Cowans Sheldon & Co 


in an 8-hour day in this manner and discharge undoubtedly pro- 
ceeds faster than it would if it were done with ship’s gear. 

Special attention has been paid to the manufacture of cranes 
for this and other heavy work such as grabbing. Figure (2) 
illustrates a grabbing crane which is supplied in all capacities, 
either as a four-rope grabbing crane for the handling of bulk 
cargo such as coal or iron ore, etc., or as a general cargo crane 
with hook for the handling of piece goods. 

The makers claim that the crane is of a novel type which is 
characterised by the use of a cantilever jib supported by two 
swinging links, so arranged that as the jib head rises in reducing 
the working radius, the rearwardly extended tail falls in proportion 
to the vertical component of the jib head rise. Thus, the pulley 
at the rear of the jib approaches the fixed pulley on the crane 
frame, thereby paying out rope over the jib head pulley, so giving 
a horizontal path to the load. A point to note is that the number 
of parts or falls of rope at the rear bears the same proportion to 
the number of parts at the jib head as the proportion of length of 
jib forward of the centre of movement bears to the length rearward 
of that point. Because of this, it is also claimed that it is possible 
to design the crane to satisfy any limitations which are imposed 
by consideration of space available. 

Screw gear has been adopted for the luffing motion for security 
ind is particularly suited to the design, inasmuch as it enables 
the realisation of a closely uniform horizontal speed of the load 
n its travel from maximum to minimum radius. 

The main characteristics of the crane illustrated are: maximum 
load 15 tons at 753-ft., minimum radius 34}3-ft., hoisting speed 
154-it. per minute, total weight 240 tons. The crane is self- 
propelling and has hoisting, slewing and level-luffing motions. 

The counterpart of this machine—a 15-ton crane for handling 
piece goods—has a capacity of 15 tons at 66-ft. radius, or 7} tons 
it 115-ft. The hoisting speed is 43-ft. per minute. Such cranes 
of these and heavier capacities are extensively used in ship con- 
struction and repair, where they can carefully handle and 
iccurately place heavy parts of a ship. 


FLOATING CRANES 

British manufacturers build to order floating cranes of capacities 
ranging trom 5 to 350 tons; the biggest machines, however (those 
over 150 tons capacity), are seldom used for handling commercial! 
cargo. A “‘ utility ’’ machine is usually of the revolving type and 
has a capacity of 50 to 100 tons. Many floating cranes are operated 
by steam power direct, but the present tendency is to construct 
machines to operate electrically, the power being supplied by a 
steam or diesel driven generating plant. 

A typical general ‘‘ utility ’’ floating crane is the 60-ton diese] 
electric machine. It is of the revolving type and is mounted on 
a live ring of rollers. The maximum radius, using the 60-ton main 
hoist block, is 80 feet, giving an outreach over the pontoon of 
51 feet. The minimum radius of the main block is 40-ft. Using 
the 20-ton auxiliary block, the maximum radius is 93-ft. 6-in. and 
the outreach 64-ft. 6-in. Outreach is always important, since the 
holds of ships have to be plumbed and masts, derricks and super- 
structure avoided. 

Many similar machines of capacities up to 350 tons, including 
the well-known ‘‘ London Mammoth,”’ the 150-ton floating crane 
owned by the Port of London Authority, are also manufactured 
in Britain. The crane illustrated (Fig. 3) is one of 150 tons 
capacity, being tested with a load of 187 tons. 

As has been stated, the traffic through British ports in heavy 
pieces and packages in this post-war era is very large and heavy 
duty portal electric cranes of capacities up to 25 tons, and floating 
cranes of capacities certainly up to 100 tons, are both essential 
facilities for cargo handling. It remains only to be said that the 


machines being supplied by British manufacturers are giving 
excellent service. 
This article has dealt with some of the modern machines 


employed in the direct operat'ons of loading and discharging 
ships and with the principles which control their introduction and 
Further articles will deal in the same manner with certain 
mobile cranes, fork lift trucks, piling machines, 


use, 
modern machines 


conveyor systems, etc.—employed for handling good- once they 
have passed over the ship’s rail into the custody of the Port 


Authority. 
(To be continued} 








Hydraulics Research Organisation 


Details of New Station and Progress Report of Research 


So far no report on the activities of the Hydraulics Reseaich 
Organisation, of the Department of Scientific and Industrial Re- 
search, has been made. The department was set up in 1947 and 
its progress has been handicapped by lack of a research station 
and shortage of scientific staff. It has now been decided to 
construct the Hydraulics Research Station on the River Thames 
near Wallingford, and the following details of some of the work 
in progress and of the site for the new station will be of interest 
to a number of our readers. 

During 1948 the Department continued to search for a suitable 
site for the Hydraulics Research Station. Alternative sites on the 
River Trent and on the Hampshire River Avon were considered 
but they compared very unfavourably with those on the River 
Renewed efforts were therefore made and negotiations 
were finally concluded during 1949, the site approved being at 
Howbery Park, near Wallingford. 

This site, which is situated 13 miles from Oxford and 16 miles 
from Reading, comprises an estate of some 90 acres stretching 
along the Oxford Bank of the River Thames upstream of Walling- 
ford Bridge. There is a large manor house on the estate which will 
be used for offices, library, canteen, etc. 

Outline designs of the layout of models and buildings have 
been prepared in consultation with the Ministry of Works, who 
are now engaged on the preparations of detailed designs. The 
target date for starting construction is Spring 1950 and the target 
date for moving in is Spring 1951. In the meantime, use is being 
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ade of the facilities tor experimental work provided by the 

itional Physical Laboratory, together with such arrangements 
, may be made with suitable University Departments. 

it is hoped to start work early in 1950 on a wave tank in the 
pen, which will be 250-ft. long by 160-ft. wide and 2-ft. 6-in. 
deep, in which coast erosion problems and wave problems will 
be studied. Simultaneously a 5-ft. wide flume and a 12-ft. wide 
channel each 350-ft. long will be constructed, in which the effect 
{ charge, grade, specific gravity and shape of particles on slope 
und shape will be investigated. Construction of several demon- 
tration models, workshops, laboratories, and the first part of the 
nain building will follow. 

It is the intention to plant additional trees and shrubs to act 
as wind breaks to protect open-air models and to screen future 
buildings should these be required in years to come. 


MODEL OF THE RIVER FORTH 
A model of the estuary of the River Forth is installed in the 
Hydraulics Laboratory at Teddington. The major questions 
which have been investigated with the aid of this model are the 
effect on the regime of the estuary of constructing. 
1) embankments to enclose lagoons into which 
material would be dumped for reclamation, 

(2) piers of the proposed Forth Road Bridge, 

(3) dredging round the Beamer Rock to a depth of 45-ft. 
below Chart Datum, 

(4) removing the Beamer Rock, a rock pinnacle in the middle 
of the river between the Forth Bridge and Rosyth, down 
to 45-ft. below Chart Datum, 

(5) extending the South Arm of Rosyth Dockyard 
(a) in open construction at the shore end, 

construction at the outer end, 
(b) in solid construction for its whole length. 


dredged 


and solid 


The reproduction of silting has proved extremely difficult, due 
to the low value of Reynold’s number in the model, consequently 
the investigations have been largely based on an analysis of the 
past history of the estuary and a study of the tidal currents. The 
experimental studies are being continued. 

MODEL OF THE WYRE ESTUARY, MORECAMBE BAY 

The estuary flows from south to north before entering More- 
combe Bay through a narrow throat at Fleetwood. Since the 
echo-sounding survey of 1948, the deep channel has moved still 
further to the east, away from the jetty at Burn Naze, and the 
ridge running out from the left bank near Wardley’s Ferry to 
the middle of the estuary and then down the middle of the estuary 
to opposite Burn Naze, has extended further downstream and 
become higher. Another echo-sounding survey was carried out in 
October 1949, to ascertain the changes which have occurred during 
the year, and to see whether there is any indication that the deep 
channel is likely to return to the left bank in the near future. 

The model as originally designed did not reproduce the rapid 
changes observed in the estuary, due to insufficient bed move- 
ment, so alternative methods of overcoming the sluggishness, 
such as the use of lighter material, have been under consideration. 

Where accretion is occurring along the sides of the estuary, 
deposition takes place in very thin layers. These layers give a 
measure of the time the deposit has taken to accumulate and the 
minimum period since the deep channel can have occupied a 
position where a silted bank exists. . 

This line of investigation is helping the research workers to piece 
together the history of the estuary, and the rate at which it is 
deteriorating. 

PNEUMATIC TIDE GENERATING APPARATUS 

This mechanism, consisting of an air chamber, in which the 
pressure is varied to create tidal’ flow, has been designed for the 
Thames and Severn models, and a model of the generator, which 
has an automatic control of tidal levels, has been constructed at 
Teddington and has given satisfactory results. Further develop- 
ment work is being carried out on an improved design. 

The tide chamber at the seaward end of the model consists of 
an inverted box, the back and twe ends of which extend down to 
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the floor of the model; but the front, facing the model, extenus 
only to about 2 inches below the level of the lowest iow water 
in the model, leaving a gap between its lower edge and the floor. 
By reducing the air pressure inside this chamber to below atmos 
pheric pressure, water from the model is drawn up into the 
chamber, and by controlling the air pressure in the chamber the 
water level in the chamber, and hence in the model immediately 
outside the chamber, is controlled. Air is exhausted from the 
chamber by means of a fan, the air pressure in the chamber being 
varied as required by means of a butterfly valve which allows the 
required amount of air to leak into the chamber from the atmos- 
phere. 

The automatic control] mechanism compares the tidal level 
obtained in the model (the output) with the desired tide curve 
the input) and the error—i.e. the difference between the output 
and input curves—operates the controlling butterfly valve through 
a servo-mechanism. The desired’input tide curve is in the form 
of a black and white profile on a roll of paper which is fed at the 
desired constant rate. A float follows the tidal levels obtained 
in the model and the error between the motion of the float and 
the input tide curve is determined by an optical system and 
photo-electric cells. The error signal is thus obtained as an elec- 
trical voltage which is amplified and used to drive a split field 
motor, operating the butterfly valve. Hunting is overcome by 
adding a signal proportional to the first derivative of the error 
signal. 

RESEARCH INTO THE MOVEMENT OF SOLID PARTICLES IN WATER 

This investigation, which presents extraordinary practical difti- 
culties in its solution, is being tackled in its more empirical aspect 
at Teddington and in its more fundamental aspect by Brigadier 
R. A. Bagnold, O.B.E., F.R.S. working at Imperial College. 


OTHER INVESTIGATIONS 

Among the numerous investigations which have been under 
taken is work in which data have been obtained about the relation 
between storms and coast erosion at Workington and Bridport 
Chis intormation will be available when the new laboratory is 
complete and large models can be constructed to study such prob- 
lems on an adequate scale. 

The Director, Sir Claude Inglis, C.I.E., and his staff have been 
assisting the Port of London Authority in the design and con- 
struction of tidal models of the River Thames. The models are 
being housed in a large shed at the Royal Victoria Docks, and 
the investigations are to be conducted under his direction. The 
whole of the shed will be required for the three models of parts 
of the Thames which it is now proposed to construct. 

Preliminary work on the problems to be dealt with in the Severn 
model will be initiated at Howbery Park as soon as_ the 
experimental channels are ready, and the full-scale model will be 
started when the first stage of construction of the main building is 
completed. 

During the year it has become apparent from the number of 
requests which have come to the Director, that the facilities of 
the Organisation are going to be in great demand when they are 
fully established, and that the plans for the establishment of this 
new Organisation with a permanent laboratory will be fully justi 
fied. There are many problems of immediate practical impor- 
tance demanding solution, but in addition it will be necessary to 
devote a substantial proportion of the resources of the Organisa 
tion to the study of basic problems in a subject whose study in 
this country is comparatively new. Only in this way will it be 
possible to build up a body of knowledge on which to found a 
sound programme of research. 








EAST COAST PORT FOR BELGIAN CONGO 

Sir Reginald Robbins, the East African Commissioner for Trans 
port recently announced that negotiations with the Belgian authori 
ties, inviting them to take a genera] interest in the Port of Dar-es 
Salaam, are at present under discussion. The object is to provide 
them with facilities by the East Coast route for transport to the 
East and North-East Congo. 
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Pilterage Prevention at Ports 


Methods Recently Adopted in America 


By J. MCDONALD. 


it is clear trom a stuay ot the international pilferage probiem 
that Amenca 1s tackling ine evil on preventative lines and last 
year winessed the formatuon of many committees attached to the 
hundreds of large and smail ports on the American seaboard. 

Relying on intensive surveys of the thieves’ technique, the 
committees formulated preventative plans, areas of high-level 
pillage were located, and a fearless exposure of tne yearly losses 
of approximately £187 millions brought home to all concerned 
the need for action. 

As a result of their deliberations, the American Institute of 
Underwriters offered an annual award for the package considered 
to present the most effective and ingenious hazards to prevent 
pilterage. Another committee studied in detail every possible 
improvement that can be made in the structure of a general con- 
tainer. A compulsory packaging code is the suggestion of another 
body. The Babaco Alarm Systems of New York surveyed high- 
jacking and truck thefts numbering 6,000 pilferings valued at more 
than £8} millions in 1948. Classification of the thefts revealed 
clothing as taking first place, textiles a good second, and tele- 
vision sets a growing item. Among the popular items are those 
in short supply in Britain but in ample supply in America. Thus 
the hackneyed excuse for pilferage—‘‘ goods in short supply ”’ 
has been displaced by a reason more sensible. 

Aiding the law in the war against pillage the district attorney 
for King’s County, New York, suggests secret markings on pack- 
ages and contents—an idea put forward in Britain 3 years ago 
and so far ignored. Another suggestion is to scatter among the 
shipment and the particularly valuable commodities very tiny 
articles such as small pins, metal filings, etc., these particles 
being known to the police but not to the thieves. Stolen ball 
bearings for example would be extremely difficult to trace or 
identify but the presence of the tell-tale particle would offer 
valuable clues. Secret identification tags on stolen bales of 
cotton or wool would also offer positive identification marks. 

New York police have taken steps to revive the Riverside 
Squad whose personnel comprise specially selected detectives 
experienced in the background of the shipping industry and with 
a wide knowledge of the waterfront, the habitual thieves and their 
technique. 

The two branches of the Squad—the uniformed force and the 
detective division—now work as a combined operational unit, 
composed of land, water and air forces, making New York water- 
front one of the best policed in the world. 

The Deputy Inspector of the New York Police Department, 
Stephen P. Kennedy reviewed anti-pilferage methods at the port 
at the American Merchant Marine Conference a few weeks ago. 
In the course of a very interesting description of police methods 
he advocated new devices to meet the changing crime problems, 
testing and experimenting with novel ideas and their application 
to correct troublesome conditions. 

Coming to the processes by which cargo is handled he sug- 
gested a survey of cargo-handling methods, and questioned the 
accurate checking on the piers as cargo is delivered from ship, 
lorry and motor vehicle. How was it safeguarded during storage? 
Who selected the guards and did they comply with the regulations 
installed? 

Attention was drawn to the fact that the physical condition of 
the piers such as doors, safety devices, etc. were left unrepaired, 
that certain parts of the pier should be used only for the trans- 
action of legitimate business under the watchful eye of a com- 
petent guard who would not hesitate to act when an irregularity 
occurred, and that all entrances and exits should be closed and 
adequately protected from tampering. 

The thorough checking of vehicles and their drivers was another 
point discussed. There was a need for inspecting vehicles enter- 





ing and leaving the piers, counting the packages on and off the 
wagons, and checking the shipping notes. 


As in British ports. 
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the guards were content to take the driver’s word for the wagon 
1oad, instead of noting the number of times the driver mounted 
and dismounted the toad, the tamperings on packages and the 
suspicious bulges on personal clothing. Periodic spot checks 
at irregular intervals without advance warnings were recommended 
and any loophole in the prevailing systems corrected. 

‘“ When criminal collusion is suspected it should be promptly 
investigated,’’ Inspector Kennedy said. ‘““ When evidence is 
disclosed to sustain a criminal charge, a complaint should be made 
and signed, and every co-operation afforded the police no 
matter how small the amount involved. You can’t compromis« 
with thieves. If you attempt to do so you may be assured that 
your whole pier organisation will be permeated with larcenous 
practices.”’ 

If everyone knows that you mean business, and that, when 
caught, wrongdoers can’t bully or cry their way out of prosecu- 
tion, you have made a successful beginning in establishing an 
efficient pier. Most men are honest, but a small segment will 
take a chance if detection and punishment can be easily avoided. 
This segment will increase rapidly, and conditions will become 
progressively worse if remedial action is not taken at the outset. 
Eventually the necessary action will have to be taken as a matter 
of survival. 

Other practices leading to bad management should not be 
tolerated. Gambling should be stamped out at once. This 
apparently innocent pastime inevitably results in a waste of money 
and maybe pilferage to recoup losses. 

Co-operation between pier executives and the police was desir- 
able with the immediate reporting of every suspicious circumstance 
or act so as to begin an immediate investigation. 

These observations tally with those of the vice-president of the 
Security Bureau of New York and endorse the experience at 
British ports. In locating the areas of intensive pillage the 
vice-president had the incidence of a 16 day’s dockers’ strike 
to guide him. During his investigations in a non-strike period 
he carefully noted the constant flow of cargo on the New York 
piers, the thousands of dockers moving to and fro, their access 
to merchandise, the general activity on the waterfront which gave 
ample opportunity to potential thieves to remove cargo without 
suspicion. Keeping careful records during the dockers’ strike 
when dockers were absent from the piers, he discovered at the 
end of the strike period a complete absence of waterside pilferage 
and not one single complaint from poli¢e, Customs or steamship 
services. 

Such an enquiry is long overdue on British docksides. The 
reorganisation of the cargo-handling industry with maximum 
mechanisation and minimum personnel is the solution of pilferage 
from ships and quays. 











Salvage Feat at Amsterdam 

The dry dock Hendrik, which was sunk:in Amsterdam Harbour 
in 1944 by the German Army, has recently been put back into 
service, by the Amsterdamsche Droogdok Mij. The Hendrik is 
the largest dry dock owned by the Company, being 626-ft. 3-in. 
long and 110-ft. wide, with a lifting capacity of 25,000 tons. The 
biggest Dutch vessels can be placed in this dock and it will no 
longer be necessary for them to have to proceed to other yards 
for dry-docking. 

After the battle of Arnhem the German authorities decided to 
destroy all harbour installations in Amsterdam and explosives were 
accordingly placed in the Hendrik and in the Italian steamer XXIV 
Maggio (5,372 tons gross) which was being docked at the time; 
so that the dock sank with the wreck of the steamer resting on one 
of its sides. After the war, divers reported that the eight sections 
of the dock were so badly damaged that the salvage seemed out 
of the question. As material for building a new dock was not 
available however, and no other dock could be bought, it was de- 
cided to try to remove the Maggio out of the dry dock by burning 
her to pieces and to disconnect the sections of the dock under 
water and raise each section with derricks. Success was finally 
obtained in face of difficulties, and each section was raised, repaired 
and joined together again. The more heavily damaged sections 
were dry-docked in one of the sections which was repaired first. 
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Coast Erosion 


An Enquiry ine Cameos weil Remedies 


By R. R. MINIKIN. 


(Continued from page 373) 


THE RESTLESS CHANGE 

Here we come up against the most powerful of the actuating 
agents of earth phenomena: the restless change that goes on per- 
petually; the apparently haphazard way in which the elemental 
forces build up one day and destroy the next. . Activities which 
challenge the ingenuity of man. The only economic way out in 
our Case is to first stabilize the beach contours as they exist against 
recession and second to encourage accretion. But here again there 
are limits to one’s efforts; the parts of the foreshore which one 
desires most to stabilize are those zones which are most subject 
to recession, which the natural forces are more inclined to pull 
down than to build up. For this reason to limit the inroads of 
the sea, and to preserve to public use as large an area of dry 
land as possible, walls have been built sited about the line of 
the beach crests. Then to ensure, or rather with the intention of 
ensuring, that the beach remains to protect the wall by providing 
a dissipation blanket of energy absorption, groynes were invented 
to partition off short stretches of beach. It was hoped by this 
means to preserve the contours, or even to achieve the formation 
of a thicker blanket of mobile material. 

The sea in normal weather conditions is a diligent, tireless, and 
favourable worker in the accretion process. The wave action is 
just sufficient to keep-the straggling sea-bed material close to the 
coast under the influence of the tidal currents: the fine grained 
material such as sand is not so much disturbed and therefore there 
is less suspension. Hence in fine weather, or rather weather pro- 
ducing moderate seas, there is a gentle sea saw action on the 
beach material which promotes steady growth of the natural fore- 
shore. Generally speaking it is the period when the mobile par- 
ticles are rolled along the seabed and gently propelled shorewards 
above the plunge line of the breakers. It is also, on rocky coasts, 
the period of attrition; the gradual grinding down of the particles 
and the surfaces of the submerged rock ledges; thus, as in flint- 
bearing chalk rocks, loosening the flints from their softer surround. 
It is also a period in which fresh supplies of hard rock particles are 
prepared naturally for excursion from their matrices. 

With a change to abnormal weather of gale strength, the forces 
and their effects are magnified tremendously and the works of 
man which give satisfactory results in normal conditions, when the 
tidal currents were the main factors of coastal drift, may now 
prove sources of trouble, either by presenting too large an area 
of obstruction or by causing too much local accretion in unstable 
heaps in one place at the expense of a neighbouring place, in other 
words, the safety arrangements for preventing the migration of a 
beach may in abnormal circumstances dislocate the whole mechan- 
ism of beach regimen. 

Let us again refer to the historical records of Dover. Before 
Henry VIII erected the original short west pier there was a fine 
shingle beach stretching from the Shakespeare Cliff for a distance 
of about five miles to St. Margaret’s Bay. Many old houses in 
the lower part of Dover to the East are founded on shingle, at a 
height of about eight feet above high water. There is little record 
of the effect of Henry’s pier upon the beach to the East, although 
it was successful for a time in maintaining the channel through the 
shingle bar. It was in 1830 that the residents and property owners 
in the neighbourhood of the East Cliff made strong representations 
to the authorities regarding the severe erosion to the beach in their 
area caused, they claimed, by the erection of a stone groyne at 
Cheeseman’s Point. To pacify the outcry, the groyne was partially 
demolished. This did not end the trouble and the house dwellers 
eventually persuaded the authorities to demolish the groyne 
entirely. It is not recorded what the result was. When in 1847 
the Admiralty pier construction extended only 2,400 feet from the 


root, the drift of shingle from the west was entirely intercepted and 
the west beach accreted rapidly throwing the high water mark 
seawards at the rate of six feet per annum. Again the erosion to 
the east of the harbour caused concern. To check this, in 1860 a 
stone groyne was erected near the East Cliff. Yet again complaints 
were made that the groyne caused severe erosion still further to 
the east, denuding the foreshore of shingle and throwing the high 
water line no less than 30 yards further inland. The beach to 
the west of the groyne was 20 feet higher than to the east and 
the sea was eating into the beach rather heavily near the lee of the 
groyne. To protect this frontage a sea wall was constructed. At 
the present day the remnants of this one-time fine natural shingle 
beach are insignificant to the east of the harbour. The waters 
now lap the base of the cliffs which in natural conditions were 
fronted by a shingle beach. 

Almost similar effects took place in the 1840’s at Weymouth when 
the breakwaters of Portland Harbour were constructed. The 
tidal currents were deflected by the breakwaer, and the flood cur 
rent proceeding in north-easterly direction after rounding Portland 
Bill was turned back in an extensive eddy in a south-westerly 
direction towards Weymouth. The seas of S.W. gales which 
formerly struck with force on the sea wall defences were deflected 
further north on the non-protected low banks. Severe erosion 
therefore took place consequent on the change of regimen. The 
beach was therefore groyned and the Admiralty from some mis 
taken notion of sea processes dumped a large number of blocks 
of stone on the beach to serve as wave breakers. In 1899 heavy 
damage was done and Mr. Case, being consulted, he gave it as 
his opinion that the high groynes on the beach and the blocks 
of stone had contributed in a great measure to the severe erosion 
and the non-accretion of shingle during the time they had been 
on the beach. He recommended the use of low groynes—of the 
type now to be seen there. With a better understanding of groyn 
ing methods the Weymouth beach has more or less retained its 
condition for the last forty years. From the harbour entrance to 
within 100 yards of the marine pier the beach is of sand which at 
this point gradually merges into a steeper beach of shingle. 


NATURAL ACCRETIVE PHENOMENA 

Now sufficient has been said to show that large structures erected 
out to sea cutting across the tidal stream can, and do, for some 
considerable period, prevent the coastal drift of sea bed materia! 
passing to the lee of the obstruction. The consequence of this 
interference with the littoral currents, whilst proving of advantag: 
to the accretion rate to the weather side causes heavy erosion on 
the coast to the lee, as the mechanism which formerly built up th: 
natural beaches is, as a consequence, completely reversed for some 
distance beyond the structure. It must not be supposed that all 
erosion of beaches is due to man-made obstructions, but it must 
be admitted, at the present time a very high percentage of the 
more valuable frontages have suffered as a consequence of 
inefficient protection. Among the few natural beaches about out 
coasts which have no artificial protection, the most interesting and 
important is Chesil Bank, west of Portland Bill. This shingle bank 
is eleven miles long and has, at low water level, a base width ot 
200 yards rising at its crest near Portland to a height of 54 feet and, 
to the west, near Abbotsbury about 32 feet, above L.W.O.S.T. The 
tidal range is 10.3 feet. The unbroken sweep of the Chesil Bank 
is a pleasing curve; the regular gradation of the shingle sizes from 
one end to the other, the heavier cobbles being to the east, and 
the finer pebbles to the west, all point to a uniform and unvarying 
mechanism. This bank has remained in its present condition for 
centuries, nevertheless it has, so it is recorded, suffered at odd 
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times unusually heavy erosion. In 1852, during a heavy S.W. 
gale the face of the bank (Fig. 36) was severely eroded, Sir John 
Coode estimated that the loss of shingle at 4,500,000 tons. Witnin 
a few days of the cessation of the gale the whole of this material 
was restored. In present-day gales the same phenomenon to a 
lesser degree is present, and it may be explained as follows. In 
normal conditions the sea face, which shows several crest ridges 
representative of the abnormal heights of tide, has actual slopes 
from the crest of 1 in 3 but averages 1 in 6 from the peak to low 
water. Below this for some distance it becomes 1 in 8 to a depth 
of 36 feet. Here the bottom is of sand and slopes seaward at 1 in 
30. During the turmoil of gale breakers the face of the bank is 
kept in a state of constant agitation, and the suction and flow of 
the huge amount of water within the body of the bank causes 
a drawdown of the face shingle. This naturally flattens the slope. 
During violent gales the seaward slope is also depleted of shingle 
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Fig. 36. Cross section of Chesil Bank 
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Shoreham Harbour Entrance 


Fig. 37. 


at high water, when it is thrown to the inside of the bank. It is 
to be noted that for the whole of its length Chesil Bank is full 
open to the maximum Atlantic fetch, facing south-west. Another 
point which no doubt has a considerable influence upon the general 
equilibrium of this enormous mass of material is that the set of 
the flood current to the west of Abbotsbury is along the coast, west 
to east, whereas to the east at Portland Bill it is almost due north. 
It follows that the resultant effect near the bank will be a greatly 
diminished strength of current; besides it will tend to hamper 
any material from the bank migrating round Portland Bill into 
Weymouth Bay. The velocity of the flood current rounding Port- 
land Bill reaches no less than seven knots per hour, causing heavy 
eddies to the east which have no doubt contributed greatly to the 
accumulation of large banks of gravel, sand and shells a few miles 
to the east in Weymouth Bay, known as the Shambles. 

The old proverb “‘ it’s an ill wind etc.——’’ is particularly 
applicable to Shoreham on the Sussex coast for this place owes 
its existence as a thriving township and harbour to a fortunate 
accident of Nature’s processes. The shingle eroded from the coast 
to the west accreted in abundance on the Lancing front and at 
the mouth of the river Adur long before Shoreham was a habita- 
tion. In the Roman times it is said that Steyning was the seaport 
of the estuary of the Adur, on which Portslade was the nearest 
community to the sea. The littoral drift not only filled up the 
estuary and added a large area of land to Lancing, but threw up 
a massive spit of shingle across the river outlet. This in effect 
caused the river to bend to the east from its southerly course. The 
spit grew at an alarming rate, varying from 10 to 40 yards per 


year in the easterly direction. Eventually in 1760 its tip made 
contact with firm dry land at Aldrington, or Hove. The authorities 
at the time foresaw this possibility as the growing bar across 
the outlet of the river, which for four miles ran parallel with the 
high water line on the coast tended to block the channel entirely. 
An artificial outlet was therefore made through the shingle spit half- 
way between the original course of the river and Aldrington. Two 
short piers were erected to safeguard the channel, but in a few 
years they were destroyed in a S.W. gale. This happened in 1763. 
The outlet now began to migrate. It travelled eastwards at the 
alarming rate of 45 yards per annum, arriving in 1815 to within 
3,000 feet of the Aldrington choked outlet. 

The authorities again moved to construct a more convenient and 
stable outlet. This was constructed in 1821, a few hundred yards 
west of the destroyed entrance piers, in the position of the pre- 
sent day entrance piers. Since that date there has been a constant 
struggle to keep the harbour entrance free of shingle. The 
supply was so abundant that the West pier had to be lengthened 
several times and the West beach provided with barriers to re- 
strain the travel. 

As late as 1943, according to Captain A. G. Stephenson, the 
Engineer to the Harbour Board, a spur of shingle formed at the 
head of the West pier and stretched across the entrance to within 
90 feet of the East pier. To avoid a recurrence of this a massive 
concrete groyne, known as the Hamblin Groyne, was constructed 
in 1944 to the west of the West pier, 276 feet long, 12 to 24 feet 
wide, and 20 feet high above the beach at half tide level and 12 
feet high at the low water line. In plan Fig. 37 the groyne makes 
an angle of about 30 degrees with the line of the West pier. At 
the head it curves away from the pier into the west. The reason 
for this is not clear. Since this groyne was constructed it has 
been found necessary to dredge shingle from between it and the 
West pier to prevent it passing into the harbour. All shingle 
dredged from the harbour is deposited opposite the east beach to 
assist in the building up of the narrow ribbon of valuable land 
occupied by expensive Industrial and Public Utilities plant. This 
beach is protected by breastworks, wave screens and 37 substan- 
tial groynes, almost normal to the high water line. The east 
beach which does not lack material is protected by 33 groynes 
aligned about 20 degrees east of the normal to the shore line, the 
mean orientation of which is east and west. 

It will be appreciated that the favourable accretion conditions 
of this frontage is fortunate for Shoreham in spite of the troubles 
experienced in maintaining a clear navigable channel to the har- 
bour. Now the extraordinary feature of this coast, however, occurs 
immediately to the east of the Aldrington boundary. The neigh- 
bouring shore line of Hove and Brighton has not shared in the 
beneficient work of Nature. For several centuries the front from 
Aldrington to the Black Rocks has suffered from denudation of 
the cliffs and beach, indeed the first mention of the groyning of 
this beach was as far back as 1600 A.D., since which time many 
varied patterns of groyning have been used with indifferent success. 
However, for our purpose the more modern experience is the most 
instructive. Records show that in 1878 following the extension of 
the Shoreham West pier the beaches at Hove and Brighton were 
entirely denuded of shingle, and the seas were eroding the cliffs 
at a rapid rate. The authorities were alarmed and erected the 
fantastic timber groynes, known as the Hove pattern. At the land- 
ward end they were 16 to 18 feet above the beach, and at the 
sea tip were stepped down to six feet, in an overall length of about 
300 feet. The 9 inch by 3 inch planking was supported on nine 
inch bv 9 inch timber piles, 3} feet centres, and braced with heavy 
natural timber baulks in two tiers on the weather (tension) side 
about 10 feet apart. For the time being these protected the beach 
and were successful in trapping shingle to the weather side to a 
height of 15 feet, but immediately to the east beyond the groynes 
the beaches were denuded of all shingle and the high water line 
was creeping landwards. 

Sir John Coode then carried out the construction of a concrete 
cea wall in 1884 founded at 12 feet below H.W.O.S.T. and about 
9 feet below the then beach level. Within a few months of its 
construction the beach was again denuded and the foundations 
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if the wall laid bare, necessitating a hurried driving of sheet piles 
it the toe. The high groynes were so little successful that 
emergency measures in the form of importing 25,000 tons of shingle 
rom Shoreham were taken. This was dumped from the barges 
on the foreshore beyond the groynes to be later washed up to 
reform a beach. 

One can guess at the disturbed state of mind of the engineers 
when it is learned that in their anxiety to find a solution they tried 
out groynes aligned at 45 degrees to the shore line. Naturally 
they were a failure, so they were pulled up and re-aligned normal 
to the shore. In the 1890’s the sea walls were extended over the 
whole front and massive concrete groynes were constructed about 
450 feet long. Whilst these concrete groynes and sea walls put 
an end to dangerous denudation they were not highly successful 
as beach builders. The expense was prodigious. In the last fifty 
vears considerable improvement in the sea saw conditions of this 
front has been effected, not only from the natural adaptation to 
the more permanent conditions, but also by the more judicious 
methods of protection and maintenance. 

Sufficient now has been said of the full scale effects to allow us 
to draw conclusions, the main points of which are (a) impediments 
to natural processes should be imposed gradually, they must not be 
drastic; (b) interference with the natural mechanism causes wide 
spread dis-equilibrium; (c) artifical intensification of accretion at 
any point causes erosion at another point in the direction of the 
littoral drift. 

A COASTLINE OF VARIABLE EROSIVE CONDITIONS 

The low lying crescentic bay from Dungeness to Folkestone is 
almost. an are of a circle of 83 miles radius having a chord of 13 
miles and a versed sine of about four miles. On the average 1 
faces South of S.E., but the Dungeness extremity faces east and at 
Sandgate the coast faces south. At the present day in this bay are 
to be observed most of the phenomena of sea action on modern 
beaches, and sea walls, that give rise to the problems of treatment. 
The shingle which fringes this coastline is undoubtedly that which 
has rounded Dungeness or has been torn from submerged chalk 
rocks off the coast. Dungeness itself is a triangular reclaimed 
patch of dry land at least 10 square miles in area, in fact much 
of the land of this coastline has been reclaimed from the sea. Dun 
geness still shows an average accretion of a few feet annually, 
The steepness of the slopes, however, indicate an approaching 
maturity, in other words the rate of forward movement has a 
tendency to diminish in the deeper water. As in the 
Chesil Bank there is much discussion among geologists and physio- 
graphers as to the origin of this enormous mass of shingle and 
the time period of its growth. 

To the north-east of Dungeness beyond Littlestone-by-the-Sea 
lies New Romney and from New Romney to Hythe, a distance of 
tbout =ix miles there is the Dymchurch sea wall reputed to have 
been first built in the time of the Romans. This sea wall rises 
about 18 feet above the land which it protects near Dymchurch 
and is somewhat less near Romney. The land surface of Romney 
Marsh lies about 10 feet below high water springs, and the top of 
the protection dike is from 10 to 13 feet above high water springs. 
Originally this dike sloped seaward at the slope of 1 in 2, which, 
in spite of the supply of shingle being more plentiful at that time, 
was far too steep. About the year 1800 the slope was flattened to 
1 in 6 and thatched or “armed ’”’ with a brushwood blanket 
secured by stakes driven into the bank. Several large groynes wer: 
also built. They were constructed by large imported stone blocks, 
secured in position by stockades of timber piles. The results wer: 
unfortunate. The conditions were then worsened; the beach was 
swept clear of its shingle and the low water line approached 100 
vards closer to the bank. 

For several decades the foreshore stability deteriorated until the 
authorities were compelled to take action to prevent the inroads 
of the sea over the low lying lands. About 1840, the bank was 
redesigned to, more or less, its present form at Dymchurch (Fig. 
38 and 39). The face was pitched with imported stone laid in 
panels between walings secured to piles driven into the bank. 
Still the foreshore did not improve; in fact, the pitching accelerated 
denudation of the beach and the bank, rendering constant repairs 


Case ot 


necessary and urgent. Any accretion during north-west off-shore 
winds was rapidly swept away when the wind backed to the south- 
east. Thus, about 1893 certain eminent engineers were consulted 
and, in spite of the past history of the protection works for the 
bank, they recommended the construction of many high groynes at 
a heavy cost: groynes little different from those already proved 
to have been useless. 

The engineer to the local authority, Edward Case, disagreed 
with the suggested scheme and fortunately managed to persuade 
the authorities to his point of view. He erected low groynes, about 
30 inches high at the inshore end, following the existing natura! 
profile, stepping down the height towards low water. The design 
was economical and simple, so that they could be easily and 
rapidly constructed. The uprights were of double 7 inch by 23 
inch timbers with a 23 


inch gap between faces placed in rows at 
7 feet 6 inch centres, at right angles to the bank. The planking 
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was also 7 inch by 23 inch in 7 feet 6 inch lengths spiked to t 
upright, after threading into the 2} inch gaps. Holes were d 
into the beach in the line of the groyne; the upright was then 
placed into it and the hole filled up with dry concret Phe 
lengths of the verticals were arranged for extension in height of 
the groyne by the addition of planks when sufficient material had 
been trapped in any stretch. This method did not require bracing 
The avetage length of the groynes was 400 feet 

The success of these groynes was immediate and durable; the 
beach at the toe of the wall was rebuilt with shingle to a depth of 
8-ft. in a few vears throwing the low water line out to sea for 
100 yards. Since that time the methods used by Mr, Case have 
proved beneficial and the fluctuations of the beach have been less 
severe than former) 
SEAWALLS 
lay twe 


and 20 feet 


NEW ROMNEY AND 
In front of the Dymchurch seawall there are toc 


DYMCHURCH 


Massive 


stone groynes or ramped jetties about 180 feet long 
wide, one of which can be seen in the distance of photograph Fig 
39 which is taken from the stone ramp about the centre of the 


village. The picture was taken shortly after high water and even 


then a large expanse of firm sand beach was exposed. It will be 
seen that the beach is devoid of shingle, is flat and almost coin 
sides with top edge of the groynes. The beach level at the wall is 
only about 18 inches below H.W.O.S.T. Now to the east of the 


groyne, where the photographer stood, a ribbon of shingle 30 feet 
wide lies at the junction of the sand beach and the sea wall. Along 
side of the stone ramp it is about six feet deep and runs westward 
along the wall for 500 yards gradually thinning out to a blanket 
a few inches thick at the west tip as shown in Figs. 40 and 41 
These latter pictures were taken half-an-hour, and one hour, res 
pectively, after that of the east beach. 
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Coast Erosion—continued 








Fig. 40. Dymchurch, shingle ribbon to the west of stone jetty. 

The main features visible are, the height of the high water 
flotsam, the efficient well-planned timber groynes, the very flat 
lower beach, the accreted shingle, and the migratory shingle. In 
the right forefront of Fig. 41 the shingle is thinly spread over the 
sand at a lower level of the beach than it is in Fig. 40, where it 
is tormed into thicker patches, sneaking, as it were, along the 
toe of the wall to join the ribbon heap spread over the wall face. 
Yet further to the westward (Fig. 42) there is little or no shingle 
on the beach at all and the wall is exposed down to the toe timber 
sheet piling. The inference is almost obvious. The high stone 
ramp at Dymchurch village influences the water transporting 
behaviour for no less than 1,000 yards to the westward, into the 
direction of the flood current. the flux of shingle across the 
beach to join the ribbon alongside the wall is clearly seen on the 
flat beach. The patches or groups of these pebbles show up as 
at C (Fig. 44). Then to the westward of this there is a bare area 
of sand and then again a thinly spread track of shingle at D, 
seemingly halted on the way to the stepped wall (a) (Figs. 43 and 
44). The 30-ft. wide platform or promenade about 4 feet below the 
top of this wall was spread with a shingle blanket E about 3 inches 
deep and the steps below had small heaps of shingle hugging the 
rises in the manner shown by the hatching. The steps of the wall 
are about 3 feet wide with 9 inch rise; the top three steps having 
15 inches rise. Still further to the west there was little shingle 
but sand spread over the four lowest steps as shown in Figs. 44 
and 45, this was just about the junction of the two types of sea 
wall (a) and (b), seen to advantage in Fig. 46. The profiles of 
these two types of wall are similar for the six lowest steps but 
whereas (a) then merges into a wide step of about 6-ft. and thence 
two steep steps of 15 inches and a curved vertical face of about 
4 feet at the edge of the 30 feet wide promenade, (b) is carried 
up in 9 inch rises and 3 feet treads to a promenade about 24 feet 
wide. The concave tops of the walls coincide at a common level. 
The steel sheeting is driven into the bank at the point where the 
sections change. The construction and condition of the steps is 














Fig. 42. Dymchurch, sand beach bare of shingle to west of Fig. 41. 














Dymchurch, sea wall, to west showing travelling shingle 
on fall of tide and wear of wall face. 


to be noted from Figs. 47, 48 and 49. The concrete kerbing and 
the filled and pitched treads are badly pitted and, in places, 
fractured and broken. The older wall to east is in much better 
condition with a pock-marked surface due to attrition. On the 
ledges of stepped walls scattered pebbles of shingle only are to be 
seen and they lie in the angle of the rise and tread ot the newer 
or better conditioned kerbing as the photographs show. This is 
evidence that stepped walls are not favourable to accretion with- 
out some means of preventing the lateral] flushing of the material 
along the treads which appears to be occurring along this extensive 
stretch of sea wall, until near the end, at the point E, where the 
waves pitch the shingle on to the promenade. 

This lateral movement of shingle must also be productive of much 
damage to the tremendous area of stepping. The line A B (Fig. 
44) represents the junction of the beach and the sea wall and, 
with the exception of the old wall to the east and the shingle 
ribbon to the west of the stone ramp the line lies at the toe of the 
wall. The groynes over the flat beach are everywhere covered so 
that the beach is actually free of obstruction. The tidal stream 
along this foreshore is strangely complex, for example at two 
hours before H.W. Dover there are two sets of currents, one from 
the S.W. and the other from the E comverging on Dymchurch, 
which lies in a sort of boundary zone between two amphidromic 
centres. The foreshore is shallow and is therefore greatly 
influenced by the direction of the wind. However, it would seem 
reasonable to infer that the ribbon of shingle, though not sub- 
stantial but certainly appreciable for this area which never did 
have much of a supply, was initiated by the stone ramp preventing 
further progress to the east. The tracks of the migratory shingle 
C across the beach to the westward tapering tip of the shingle 
ribbon, the bare patch of sand separating it from the other slant- 
wise track of more thinly dispersed shingle D, which appears to 
progress across the stepped wall to the promenade E, are all 
evidence of certain natural sea processes. As there is a broad 
step near the top of the slope of the wall (a) and several clusters 
of the larger pebbles of shingle still rest on it, it is probable that 
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Fig. 43. Dymchurch. Profile of new sea walls. 
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Fig. 44. Dymchurch. Beach Phenomena. 
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Coast Erosion—continued 








Fig. 45: Dymchurch. Stepped wall with sand heaping on lower steps. 


this wide step, subjected to the flush of the wave surge, formed 
a suitable platform to project the pebbles to E some eight feet 
above. There was no evidence on the wall (b) of any projection 
of shingle in this manner. 

A tew days before these observations there had been a strong 
S.W. wind, a winter spring tide, and a moderate sea running. 
As the coastline runs S.W. the easterly drift of the mobile material 
was therefore understandable and the only explanation that seemed 
at all probable for the two separate tracks of shingle was, that 
the shingle D to E was that which had been swept along the 
stepped wall from the Romney direction whereas that at C to 
the ribbon was coasted from the littoral platform and influenced 
by the stone ramp. 

The sand accretion at F (Fig. 44 and 45) seems to be due to 
a slight rise, or hump, in the run of the stepped wall. It will be 
noticed in the bottom right hand corner of the photograph that 
the sand beach gradually increases in height to the groyne where 
it mounts the lower step of the wall toe and then beyond rises still 
higher to reach the third step. Now an isolated bank of sand like 
this, however small, on an open unobstructed beach can only be 
caused by an eddy or a local slackening off of the current and the 
only visible cause of such a condition was the slight easy hump 
in the wall contours. The tide had just receded and there was no 
evidence of wind action on beach sand. Note too in Figs. 46, 47 
and 48, how bare the steps are of shingle or sand excepting the 
bottom two where there are scattered heaps of shingle. Note also 
how the steps are pitted by the abrasive action and how the small 
approaching wavelets are reflected (Fig 48) from the step vertical 
face to give an eastward resultant of surge front. 

To summarize briefly the phenomena described above it seems 
to be reasonably demonstrated that (a) stepped walls are not 
favourable to accretion when contours are unbroken, (b) a high 
groyne, or ramp, which slopes rapidly to beach level, inffuences 
the beach contours (accretion and depletion) for considerable 





Fig. 46. Dymchurch. Junction of two types of stepped walls. 


distances to both sides, (c) once a small heap of mobile material 
gathers together, conditions become more favourable to add to its 
growth. 

Dungeness shelters New Romney and Dymchurch from the full 
blast ot the S.W. gales prevalent on this coast as these places lie 
in the deep indent of the bay. They also escape the full strength 
uf the tidal currents. They therefore are not so well supplied with 
sea bed material coming from the west. Beyond the Martello 
Tower at the east ot the Ranges the coastline almost faces south 
and becomes more and more exposed to the S.W. gales and the 
strength of the tidal stream until at Sandgate there is almost full 
channel exposure at the most damaging angle of incidence, that is, 
nearing 45 degrees, to the shore line. The natural consequences 
is that in moderate weather there is a good supply of littoral drift 
about the Hythe foreshore. This is of great advantage providing 
the works of beach protection are suitable to retain the shingle at 
the optimum level and profile. About 1895 a large concrete groyne 
was built about the middle of the Hythe front at the foot of the 
Twiss road, it is known as the Twiss groyne. It is founded at 
about 20 feet below the top of the sea wall and is built up to within 
six feet of the top of the sea wall. On the top of the groyne (Fig. 
50) there was built a timber bulkhead to increase its height, to 
the level of the promenade. The photograph shows it as it exists 
today. The construction was undertaken to protect the coastline 
to the east. Within a few years of its erection a long stretch of 
shingle covered the beach to the west of the groyne, piling up to 
above promenade level at the groyne, and tailing off to beach level 
a few hundred yards to the west. The shingle buried the remnants 
of the old timber groynes and it was therefore considered unneces- 
sary to renew them. In time, however, the S.W. gales reduced the 
beach level considerably and swept away large quantities of the 
mountainous shingle at the Twiss groyne. The following moderate 
weather rebuilt the Twiss groyne mound but not so readily the 
beach to the west. The beach was regroyned. 








Fig. 47. Dymchurch. Stepped wall showing lower steps pitted by 
the abrasive action of the waves. 


Fig. 48. Romney and Dymchurch. Stepped sea wall showing 
pitted surface and shingle clusters. 
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Fig. 49. Romney and Dymchurch. Damaged and repaired riser kerbs 
of stepped sea wall. 


The present day timber groynes are 150 to 200 feet apart and 
vary from 80 to 110 feet long with uprights at about 7-ft. 6-in. 
centres with supporting struts to the lee. The profile of the beach 
is exceedingly steep. It will be observed that to the left fore- 
front of Fig. 32, which is taken from the weatherside, there is 
a beach crest ridge merging into a higher ridge further away. The 
shingle in the top left-hand corner is almost level with the top 
of the sea wall and smothers the groyne at the head, but at the 
lower part of the groyne which projects 3 to 4 feet above the 
beach level it slopes at 1 in 44 seaward. The high triangular 
patch of shingle in the corner shows the crest line of the beach 
under the maximum spring tide H.W. and to the front of this 
(Figs. 31 and 33) more parallel to the present low water line there 
is a second and lower crest ridge of shingle of smaller size pebbles. 
This has been formed at a lower high tide, when the seas were 
from a more easterly direction. 

Now the shingle of the beach as exposed at the time showed 
that the average size of the pebbles was greater along the new 
crest than those close to the weather side of the groyne but smaller 
than those of the higher crest ridge. The point is that a see-saw 
action had taken place with the change of wind and moved the 
shingle from the west side of the one groyne towards the east of 
the groyne lying to the west. This is more clearly seen in photo- 
graph Fig. 33, which is taken from the east, or the lee side of the 
prevailing littoral drift. The two ridges, or crests, caused by 
backing of the wind on a falling range of tide can be seen against 
the background of the groyne. The high level of the triangular 
patch of shingle on the west of the groyne shows above the edge 
of the top planking. The profile of the beach on the prevailing lee 
is excellent, it has a more stable form than that of the higher crest 
on the weather side with a wide almost level stretch between the 
crest and the wall, in other words the high water line at that point 
has virtually pushed seaward. 











Fig. 50. Hythe. Twiss concrete and timber groyne. 
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Coast Erosion—continued 


From this new crest to low water the profiles of the beach on 
the lee and the weather side of the same groyne differ but slightly, 
but above the new crest to the wall the shingle to the weatherside 
(west) reaches eight feet higher than that to the lee. This mound 
of shingle heaped in the N.E. corner is useless so long as it is 
retained by the high groynes, in fact, it encourages instability. It 
would serve a better purpose if allowed to pass over to the lee and 
spread out, thus tending to increase the width of dry beach at 
high water. 

Further along the beach to the east the profile is steeper still 
and falls from the crest in an almost straight line as shown in 
the photograph of Fig. 51. It is obvious that this high obstruc- 
tion will provoke eddies, and eddies provoke deposits of trans- 
ported material, but not in the immediate neighbourhood of the 
obstruction. As it has already been demonstrated the latter may 
cause a turbulence which may defeat the object of the structure. 
However, since we are investigating a shingle beach the tidal 
current is not the predominant factor. Hence arises the query 
what influence has a high groyne on the transporting mechanism 
of oscillating and breaking waves and the resulting surge on the 
foreshore. In passing, it is worth calling attention to the groyne 
of Fig. 51 which is to the east of Fig. 33. For this to become 
100 per cent. efficient, or to be buried by shingle would mean that 
the high water line would have have to be pushed seaward no less 











Fig. 51. Hythe. 


A steep beach and high groyne. 


than 60 feet. Obviously it is an optimistic proposition, if con- 
sidered parallel with the favourable results at Folkestone and 
Dover, after the erection of the huge breakwaters, where the 
increase was at the rate of five feet per annum. 


COMPLEXITY OF BEACH PHENOMENA 
For our purpose it is much more to the point to take what 
guidance we can from natural unrestrained beaches like Chesil 
Bank, Dorset. The factors involved must be investigated and the 
natural elements that bring about accretion must be interpreted 
in terms of human skill and craftsmanship. In the first place it 
is obvious from the historical records we have already considered 
that the immense accumulations of sea transported material are 
not initiated by direct obstruction. It is much more probable that 
their existence is due to the escape from obstruction. To put it 
in another way the deposits are caused by eddies of large extent 
which halt the forward littoral travel—for example, the Shambles, 
Hurst Spit, the original Shoreham beach, the Chichester Spit and 
many more, even Dungeness, have grown up freely. Although 
there are no records showing the growth of Chesil Bank it seems 
highly probable that its origin and growth was from west to east 
as all the fine shingle is to the west and the heavier cobbles to 
the east. The point is that the phenomena associated with the 
formation of the huge beaches to the weather side of the obstruc- 
tions such as the West beach at Folkestone and the West beach at 
Dover are not the same as those which occur freely in nature. 
Beaches themselves are formed by the spoil of cliff denudation— 
the remnants of natural barriers of obstructions demolished by sea 
(continued on page 25) 





hb itp. Oo ok. 


oO = og 


- 


r 


* © 











a=“ Game 


Wet ( SY SY 








\ lay, 1950 


Pre-stressed Concrete for Docks and 
Marine Works 


Details of New System now in Production 


A new system of pre-stressing concrete has recently been 
developed by Mr. Donovan Lee, M.1.C.E., M.I.Mech.E., Con- 
sulting Engineer, and as a result of extensive tests it is understood 
that normal production of the steel and components will shortly be 
commenced by Messrs. McCall & Co., Ltd., of Sheffield. 

The system uses a new type of alloy steel which will be available 
in bars up to 1-in. or more in diameter, an entirely new method of 
pre-stressing, and special couplers for joining bars end-to-end 
where spans of great length are required. The special steel has 
an ultimate strength of 70 tons per sq. in., a very high yield ratio, 
and is more resistant to corrosion than ordinary steel. 

By the use of large diameter bars, and robust end fixings, and 
the natural resistance to frost, sea and rain, of the high-grade 
concrete used in pre-stressed concrete work, the new system is par- 


F—TOTAL LENGTH OF MEMBER———+ 


aa. — 
































| | 
D CBA | A BCD 
Fig. 1. Typical assembly of pre-stressing bar and end fixings. 


(A) Anchor Plate (B) Washer (C) Special High Efficiency Nut (D) 
Extension for Jacking. This extension is normally provided at one 
1 end only. 
ticularly suited to uses where ordinary reinforced concrete, would 
not be sufficiently certain to be immune from eventual deterioration, 
for example, in structures of many types in ports and other marine 
works. 

Generally the system is more applicable to post-tensioned steel, 
viz.: where holes are formed in the members and the bars inserted 
and pre-stressed after the concrete has initially shrunk and 
hardened. In this case the loss of pre-stress by shrinkage and 
creep of the concrete is reduced, on the average, with this system, 
to only about 16% of the initial pre-stress. 

This low loss is partly due to the new steel being immune from 
creep at the working stress used. 

The holes in concrete members are formed in the usual way by 
rubber tubes loosely supported internally by steel pipes and holes 
of any length are at the present time readily formed in this way, 
additional supports being provided to the tubes from the moulds 
if necessary. 
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Fig. 3. Special 35-ton pre-stressing jack showing method of connecting 
and disconnecting bar and adapter by removing cotter. The 1-ft 
rule gives an indication of the size of the jack. 


The alloy steel bars are supplied with special threaded ends 
with a new type of nut specially developed for the purpose and 
which has an ultimate strength so nearly equal to that of the bar 
that in tests to iailure the bar itself is practically equally liable to 
fail first. In other tests to destruction, such as carried out re- 
cently by the Ministry of Works Field Test Unit (see Fig. 2) it 
was found almost impossible to bring about a failure of an end 
fixing or end bearing. 

Since the recommended initial pre-stress is 42 tons per sq. in., 
and by creep and shrinkage of the concrete this is reduced to 
about 35 tons per sq. in., there is at any rate a factor of safety of 
two on the complete pre-stressing assembly. 

Owing, however, to the tension in the steel hardly increasing 
until the member is seriously overloaded, and to the grout placed 
in the holes for the bars aiter pre-stressing, the actual] factor of 
safety on the steel is definitely higher, so much in fact, that the 
typical failure is the crushing of the concrete, notwithstanding 
this is normally of a high-grade mix, low-water-cement ratio and 
is vibrated during the placing to obtain a cube crushing strength 
at 28 days of 6,000 to 8,000 Ibs. per sq. in. 

Concrete of higher strength is often used and in factory pro- 
duction generally will be easily achieved. 

The pre-stressing operation is effected extremely simply by a 
specially designed mobile type of jack of 35 or 42 tons capacity 
(Fig. 3) which engages axially on an extended thread on one end of 
the bar, by means of an adaptor to suit the diameter of the bar to be 





Fig. 2. 





50-ft. beam under double the design load in tests by the Ministry of Works Field Test Unit 
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Pre-stressed Concrete for Docks—continued 


tensioned. The nut is tightened against the end plate of the 
member before the jack is released and there is thus no loss of 
pre-stress by ‘‘ take up’”’ of the pre-stress by the end fixing. 

Owing to the relatively large sections of the pre-stressing com- 
ponents and the high corrosion resistance of the bars the 
system is suitable for use for pre-stressing poles and other hollow 
members by placing the bar centrally in the member and not 
filling the cavity. Hollow members of this type, and in fact 
many other types of pre-cast member, may be cast in short 
sections and then joined up and pre-stressed atter assembly, which 
may be after delivery at the site. 

Since the new system permits very great economy in weight of 
steel as compared with ordinary reinforced concrete construction 
it is particularly advantageous for use in those parts of the world 
where the much greater weight of ordinary mild-steel bars wouid 
need to be transported long distances. 

The new steel is relatively ductile, having an elongation of over 
8 per cent. on an 8-in. gauge length and about 15 per cent. on a 
2-in. gauge length, so that, being suitable for a tensile working 
stress about four times that of mild steel, bars with the 
special threaded ends, special couplers and nuts are also very 
suitable for use as tie bars to sheet piled quay walls and similar 
purposes, giving great economy in weight for transport and 
handling and in final cost. 
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\/ Book Reviews 


Winds Waves and Maritime Structures, by R. R. Minikin. 
(Illustrated, 216 pp. Price 25s. net. Chas. Griffin & 
Co., Ltd:). 

Brigadier Bagnold’s researches into wave action elucidated many 
of the mysteries of wave mechanism on exposed beaches and fore- 
shores, particularly below the low water contour, and opened the 
way for constructive developments in this branch of the science of 
hydrology. The revision of groyning techniques was clearly 
demanded as a consequence, and practical harbour engineers and 
Conservancy officers have, for some time, been waiting for a new 
treatment of the subject of sea waves, which would bring the latest 
results of research within the range of quantitative formule. 

Mr. Minikin’s book may fairly be said to fill gaps which re- 
mained as the author gives valuable data from a wide field covered 
by modern investigators, and has greatly simplified the problem of 
design against stresses peculiar to different forms of wave action. 
His observation on reflected waves in harbours and the absorption 
of disturbing wave energy therein by spending beaches are 
interesting. 

The theme of this useful work is to recall engineers and harbour 
authorities from ‘‘ subservience to averages ’’ to full anticipation 
of possible maxima in wind, wave, tidal stream values and a fuller 
use of the technique of modern soil mechanics which is certainly 
increasing in popular esteem. In the design of sea works a close 
preliminary survey of extreme possibilities calculated upon a 
sound modern basis must precede those calculations for stresses 
involved in design. 

The first chapter of this book is appropriately devoted to the 
study of meteorological data and statistics which are now avail- 
able in a detail hitherto impossible. Littoral drift, for example, 
is shown to be almost entirely dependent upon prevailing wind 
directions and strengths, and the need for a full appreciation of 
local weather is well emphasised. 

It is a great tribute to the full-scale work of Stevenson in the last 
century that his empirical formula relating to wave height to fetch 
(H = 1.5 J D in nautical miles, when H= wave height and D = 
distance from windward shore in nautical miles) is substantially 
confirmed by research. Had it been relied upon by the designers 
of the Mustapha Breakwater at Algiers (which failed in 1934) a 
maximum wave height of 33-ft. instead of the designer’s value of 
16-ft. would have been anticipated. As it happened the fatal wave 
height was 30-ft. with no wind whatsoever and unbroken wave 
crests. 
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Stevenson’s formula for reduction of wave heights inside har- 
bours protected by breakwaters is also confirmed for small 
harbours. 

I think a notice of the work done on “‘ micro-seisms ’’ by Deacon 
would have increased the value of the book as good advance storn 
prediction is now possible, and is a valuable safeguard anc 
economy. 

The reference to the much overlooked design of dredged curve 
in relation to ships .urning circles is a welcome teature, but the 


ideal of — = 200 (where C = cross-channel] section and M is 
M 

midship transverse immersed area) is neither necessary nor 
economic in the case of large ships drawing up to 40-ft. This value 
is presumably taken from Dr. Baker’s ‘‘ Ship From Resistance and 
Screw Propulsion ’’ (p. 143), and defines a channel where re- 
sistance is unaffected by boundaries. If this requirement were 
approximated in Southampton Water, it would involve dredging a 
deep channel about 2 miles wide, for ships like the ‘‘ Queen Mary ”’ 
drawing up to 40-.t. Dr. Baker’s minimum value ot 8 to 9 beams 
is, however, a practical figure for ships of large section on straight 
reaches which is confirmed by tull-scale observations. 

The chapters on harbour siting are interesting and the con- 
demnation of sluicing in harbour entrances refreshing. 

The success of the Vizagapatam project in India, and failure of 
the Port of Caera in Brazil are most instructive. 

In the chapter on tides, the general theory could with profit be 
brought up-to-date, although it does not affect the practical value 
of the book. The explanation given of the Solent tides is not now 
accepted, and the standing wave phenomena of the English 
Channel, together with gyroscopic effects could profitably have 
been mentioned. In addition the method of analysing observations 
for Mean Sea (or tide) level could be brought up-to-date. It is 
interesting to note that maximum wave heights in oceans of up to 
50-ft. are reasonably confirmed. 

Altogether, engineers, Conservancy officers and port authorities, 
should find this book a valuable addition to their libraries, and in 
particlar those sections which bring wave effects and stresses within 
the range of real quantitative treatment. D. H.M. 


Wireless at Sea: The First Fifty Years. By H. E. Hancock. 
hg Marconi International Marine Communication Co., Ltd. 
os. . 

Published by The Marconi International Marine Communication 
Company, Limited, to mark the attainment of its Jubilee, Wire- 
less At Sea cannot fail to hold the interest of maritime historians, 
ship managers, students of shipping affairs, seafarers, and all who 
are in any way concerned with or interested in marine wireless 
communication and aids to navigation. The simplicity of the 
title is in itself significant, for wireless at sea began with the 
formation of this pioneer Company in 1900, and the book, prim- 
arily a history of the Company whose influence in the develop- 
ment of marine wireless in all its branches has been so great, 
is necessarily at the same time the story of wireless since the days 
when Marconi first discovered a means of sending and receiving 
messages over comparatively long distances without the aid of 
connecting wires. 

When the Marconi Marine Company was founded on April 
25th, 1900, no ocean-going ships were fitted with wireless appara- 
tus. In those days, when a ship left port, she sailed into silence. 
Nothing more might be heard of her until her arrival at a port 
of call or her destination. If she met with serious accident, news 
of what had happened might not be available for many days, 
perhaps months—and sometimes, never. It is only when we look 
back fifty years and compare the conditions which then prevailed 
with those existing today that it is possible to appreciate the 
revolution that wireless has brought about in the navigation and 
management of ships. 

Today, thanks to wireless, every ship can communicate readily 
with other ships and with the shore. Owners can maintain con- 
tact with their ships throughout their voyagings, and arrange and, 
if need be, alter their itineraries. Vessels at sea can be advised 
in advance of changing weather conditions, and receive warn‘ngs 
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ot gales, ice, dritting buoys, and all other matters relating to the 
salety Of Navigation. In addition to these facilities afforded by 
wireless Communication, out of Marconi’s original invention have 
been developed direction-finding equipment, which enables a ship 
to fix her position in all weathers, and the echometer, which 
shows instantly the depth of water beneath her keel, while by 
means of radar the navigator can see the exact position of any 
above-water object up to distances of thirty miles from his ship 
no matter what visibility conditions may be. 

This book describes Marconi’s early experiments and the demon- 
strations given to Governments, shipowners, postal authorities 
and fellow scientists. It tells how, trom the days when wireless 
communication over distances of from five to ten miles was a 
tremendous achievement, progressive improvements have brought 
us up to the present day, when communication between ships 
over ten thousand miles apart is accepted with equanimity. It 
gives an account of the spectacular and impressive rescues of 
passengers and crews when the Republic was rammed by an 
emigrant ship in 1909, and when disaster overtook the Titanic in 
1912, the Volturno in 1913, and the Empress of Ireland in 1914— 
rescues which thrilled the world and which were possible only 
because of the prompt assistance summoned by wireless tele- 
graphy. 

Wireless At Sea also records the service the Marconi organisa- 
tion was able to render to the nation during the two great wars 
and the sacrifices and devotion to duty of Radio Officers during 
the intensive and unrelenting attacks upon our shipping. It 
describes the building up of a world-wide organisation which sup- 
plies and installs wireless equipment for every marine purpose 
at practically every important port in the world, and also pro- 
vides service facilities for maintaining that equipment in the most 
efficient working order. 

The book contains about 100,000 words, is profusely illustrated 
with some ninety plates of historical and topical interest, and is 
provided with a comprehensive index. 


Coast Erosion 
(Continued from page 22 

aciuion. These particles, pepbies, or cobbies, are swept along in the 
littoral current trom the place of origin. A slackening ot this 
current promotes a deposit; the material accumulates, and the 
beginnings of a bank, beach, or spit occur. In the run of time this 
barrier, boundary, or beach, manufactured by tne current 
assumes the proportions of the geographical places mentioned 
above. Tney were formed by the conditions imposed by nature, 
and though not immune from attack by abnormal sea action, 
differing trom the prevailing causal conditions of their grow:h, they 
are enduring and soon recover from any temporary damage. When 
maturity is reached and the supply of sea bed material diminishes 
the very forces which brought them into being become instruments 
of change. The material on the outer slopes is hauled further 
shoreward and if there is a free extremity the littoral current bends 
back the head, Hurst, Blakeney, and Chichester Spits are good 
examples. If the extremity has. contacted dry land then there 
develops a shuffling of the material of the slopes and a progress 
towards it of the larger particles. If this point of contact is a 
barrier like Portland the strong tidal eddy may drive back the 
material of the bank to some nodal point in the length where some 
particles are maybe caught in a migratory current of the lower 
foreshore and carried off elsewhere. On the other hand if the point 
of contact of the pebble bank with the land is like what occurred 
at Shoreham then there is a migratory stream of surplus material 
driven further on its way. By the way this surplus materia] need 
not be only the surplus of supply, but that which is due to the 
maturity of the slopes of the bank, or beach, above mean tide level. 

The quantitative degree of this movement depends upon the tidal 
range, or the distance of the place from the amphidromic point. 
It wouid be less at Chesil Bank and Weymouth than at Shoreham 
or Hythe, in other words the stability of the beaches is more easily 
attained in the neighbourhood of the first two places where the 
ordinary tidal range is 8 and 6 feet respectively, than in the latter 
where the tidal range is 14 and 16 feet respectively. Hence those 
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Paul Elek Publishers, Ltd., 


Materials Handling Manual, 3. 
30s. net.) 

Materials Handling Manual, 3, as its predecessors, deals with 
aspects of handling applicable to all industries and embodies the 
latest practices. The book is conveniently divided into thirteen 
parts, each dealing with one particular type of equipment. Those 
interested in dock construction, for example, will find that Part 
10 deals with such items as dozers, dumpers and excavators. 
Another part deals in great detail with cranes of all types (other 
than floating derricks). In the part dealing with pneumatic 
handling a section is devoted to grain. Many kinds of conveyors 
—portable, overhead and vertical—are described in other parts 
of the book and the whole publication is generously illustrated 
with no less than 257 photographs and diagrams. The publishers 
state that all previous editions are entirely out of print and this 
is not surprising. It is to be hoped, however, that supplies of 
the present edition will be, available during the forthcoming 
National Mechanical Handling Exhibition. A.G.T. 


The Wonderful Story of the Sea. Advisory Editor, A. C. Hardy, 
B.Sc., M.I.N.A., F.R.G.S. (Odhams Press Ltd., 12s. 6d. 
net). 

The Wonderful Story of the Sea is an excellent book for all 
those interested in ships and particularly for those who have 
inquisitive sons. Chapters of interest to those concerned with 
docks and harbours are ‘‘ Canals for Sea-going Ships’ and 
‘‘ Famous Ports and Docks.’’ In this latter chapter Mr. Hardy 
should have brought his information up to date. His statement 
that the East India Dock specialises in tea and silk must have 
been taken from an obsolete guide book. Neither can there be 
any excuse for publishing a photograph of the Royal Victoria 
Dock which is over 20 years out of date. 

While this book is non-technical] it should serve a useful purpose 
by giving the layman a broader outlook on everything apper- 
taining to ships. A.G.T. 








particles which fail to find rest upon the upper slopes ial] back 
into the influence of the current which carries them progressively 
on in a zig-zag over the lower beach. 

Still assuming that the beaches are free of obstruction it requires 
little stretch of the imagination to appreciate that an oblique sea 
of short period striking the beach before it has time to wheel to 
the contours will have damaging effect upon the lower beach under 
the conditions adumbrated above. If the sea coincides in direction 
with the flood current then much more material will become pas- 
senger. This depletion will worsen the conditions of maturity of 
the upper beach and eventually with the rising tide it will be torn 
down. An occurrence of this nature took place at Brighton nearly 
400 years ago, causing much damage to the unprotected shore. 
An outcome of this was the invention of groynes as we now know 
them. A contrivance to hold the beach in place against adverse 
weather conditions. 





(To be continued) 








TRADE AT SOUTH WALES PORTS. 

The annual report of the Cardiff Chamber of Commerce 
expresses the view that while the past year was one of slow but 
steady progress in South Wales, Cardiff has not recovered its pre- 
war volume of trade to the same extent as the other South Wales 
ports. 

The trade of the area, as evidenced by the figures of port traffic, 
again showed improvement over the preceding year, but was still 
below the level of 1938. South Wales coal production and exports 
foreign recorded an increase. Coastwise shipments were main- 
tained at the same level as in the previous year and were slightly 
in excess of 1938. Coal shipped for use in foreign-going steamers 
was less than in 1948 and only one-third of the quantity taken bv 
shipping in 1938. 

The volume of all traffics passing through the South Wales ports 
was greater than in 1948, and represented nearly two-thirds of the 
quantity handled in 1938. The figures were: 1949, 15,971,803 tons: 


1948, 13,650,954 tons, and 1938, 24,528,425 tons. 
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Liverpool Observatory and Tidal Institute 


Continued Progress with Research 


The recently-issued Annual Report for 1949 of the Liverpool 
Observatory and Tidal Institute states that four papers have been 
prepared for publication, and also gives an account of the im- 
portant research work which has been carried out during the past 
year. As the information is likely to be of value to readers of this 
journal, we are printing the following details, by kind permission 
of the Institute, to whom we are also indebted for the illustrations. 

PUBLICATIONS 
The following papers have been prepared for publication: 
‘‘ A method of smoothing numerical data.’’ (A. T. Dood- 
son, ‘‘ Quarterly Journal of Mechanics and Applied 
Mathematics.’’ ) 
‘‘The calculation of harmonic constants from non-harmonic 
data.’’ (A. T. Doodson.) 
‘* The levels in the North Sea associated with the Storm 
Disturbance of 8th January, 1949.’’ (R. H. Corkan, 
‘‘ Philosophical Transactions, Royal Society.’’) 
The following paper has been published during the year: 
‘‘ Observations on the turbulent fluctuations of a tidal 
current.’’ (K. F, Bowden and J. Proudman, “ Proc. 
Royal Soc.,’’ A. 199, pp. 311-327.) 
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very complex and no methods suitable for computers had be.n 
evolved prior to the war, when it became necessary to analyse a 
large amount of data for Malaya. The method then evolved w.s 
quite suitable for analysing tides where there were not very lar 
diurnal or large shallow-water tides; that is, it was suitable fir 
mixed tides provided the semi-diurnal tides were dominant, A. 
entirely different method was later evolved for more complex tid: 
and a third method for tides which are mainly diurnal. The 
methods were supplied to the Hydrographic Department, but the 
have not been published, partly for lack of time and part! 
because of a desire to improve and develop the methods, whic 
is now being done, and every effort will be made to publish the: 
methods at an early date. 

Reference has already been made to the paper on the derivatio: 
of harmonic constants for non-harmonic tidal differences, whic! 
is one of the projected series of papers dealing with high and low 
waters. The usual methods of analyses of hourly heights of tick 
are, of course, much more accurate than these other methods 
partly on account of there being more data available in the year, 
and it is not proposed to encourage the analyses of high and low 
water data if hourly heights exist, but problems arise which 
necessitate the existence of methods of analysis which can produce 
accurate results from a sufficient amount of data. 

The problem is linked with that of the prediction of high and 
low waters by use of harmonic shallow-water corrections, a method 
which has been developed at the Institute with great success but 
which has not hitherto been written up for publication. It is 
theoretically possible to analyse the high and low water data 





The first paper is a revised 


me: 








version of a paper prepared 
during the first world war tor use 
with ballistic tables, and its in- 
accessibility in an official text 
book led to a request for its 
publication in a journal. The 
method explained in the paper 
has been used at the Tidal In- 
stitute for smoothing numerical 
tables, such as Reduction Tables, 
which depend upon tidal data. 
The second paper is a descrip- 
tion of methods of computing 
harmonic constants which were 
freely used during the last war 
when tidal predictions were re- 
quired for obscure places for 
which only data in the non- 
harmonic form were available. 
The methods are applicable to 
problems such as those which 
arise when predictions are re- 
quired for the entrance of a river 
which is served by a permanent 
tide-gauge some distance away. 
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tides are prominent the inter- Fig.1 
pretation of the non-harmonic se7 
tidal differences is not easy, as 
they are greatly affected by variations in the shallow-water tides. 
This paper is one of a series dealing with the reduction of high 
and low water data. 

Mr. Corkan’s important paper describes the oscillations of the 
North Sea under the influence of changing winds and it traces 
the oscillations of level across the sea from coast to coast as well 
as the variations along these coasts. 

The paper by Mr, Bowden and Professor Proudman deals with 
the observations made jointly by the Department of Oceanography 
in the University and the Tidal Institute. It is part of a series of 
papers describing the work on turbulence. 


RESEARCH 
There has been some progress made with many items of 


research. The Director has been engaged in revising the methods 
of analysis of high and low water data. The problems set are 


Isobars (——) and lines of equal disturbance Fig. 2. Isobars ( 
of sea level (---) at 18.00 hours, 7 Jan., 1949. of sea level (---) at 18.00 hours, 8 Jan., 1949 


) and lines of equal disturbance 





direct to give harmonic constants somewhat different from the 
normal harmonic constants and which can be used direct on a 
predicting machine (providing, of course, that the machine 
is equipped with the right components). All these problems are 
being considered together, and the methods will be published as 
soon as possible. 

The Director has also been engaged on the problem of deducing 
tides out in the oceans. It is a comparatively simple matter to 
apply the dynamical equations to a very coarse network of points, 
but the results are not very satisfying. Before and during the 
war he published a series of papers dealing with the tides in oceans 
bounded by meridians and this work is now being extended to 
oceans partly bounded by meridians but open to the north and 
to the south, the object being the accurate investigation of tides 
in such an ocean from a known or given distribution of tides on 
the land boundaries. This work involves a great deal of work in 
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Liverpool Observatory and Tidal Institute—continued 


the solution of the equations but it reveals the inherent difficulties 
f such investigations, 
INVESTIGATION OF STORM DISTURBANCE IN NORTH SEA 

Mr. Corkan has completed during the year an investigation of 
the first importance. Dealing with the results of a storm in the 
North Sea on 6th to 10th January, 1949, he attempts to elucidate 
the mechanism of the motion in the sea as a whole and describes 
the oscillations of the North Sea under the influence of changing 
winds. 

The basic data are tidal observations around the North Sea 
which are used to deduce the coastal disturbances of sea level and 
thence maps of co-disturbance lines are drawn at frequent intervals 
ind compared with the simultaneous meteorological conditions. 








Fig. 4 
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Simultaneous records of turbulence trom two meters. 


Fig. 5 


Figures 1 and 2 show the water level disturbances and the 
simultaneous meteorological distributions on two occasions when 
conditions were approximately steady, and for which estimates 
have been made of the frictional force between air and water. 
The progression of the coastal disturbance, counterclockwise 
around the North Sea, is shown to resemble the progression of the 
diurnal tide and is examined in detail. 

Large local changes in level are shown to be associated with 
important changes in the average level of the whole North Sea, 
and with large scale transports of water, mainly down the western 
side and up the eastern side. 

New light is thrown on problems connected with storm surges. 
In particular, it would appear that storm surges of external origin, 





Meters at fixed vertical distance 
apart. 
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which hitherto have not been explained in terms of the winds, 
may be a direct result of an earlier outflow of water produced by 
a surge when the level has been lowered. Also, the excessive 
damping, normally observed at Southend, may be due to a reflec- 
tion (from the German bight) which arrives at Southend near 
the time when the lowest levels are expected. 

Prediction of the disturbance at Southend has given good results. 
The extent to which the disturbance is transmitted through the 
Straits of Dover is also studied. 

A similar investigation for the Irish Sea is in progress. 
OBSERVATIONS ON THE TURBULENT FLUCTUATIONS OF A TIDAL 
CURRENT 

The large-scale work at sea has been continued during the 
summer in association with the Department 
of Oceanography in the University. 
The report last year described the experi- 
ments made by suspending the 
Doodson current - meter from a_ frame- 
work set up at the bottom of the sea. The 
paper by Mr. Bowden and _ Professor 
Proudman gives the results of analysis of 
the observations. The fluctuations attri- 
buted to turbulence covered a wide range 
of two periods of two main types, the 
7 short-period és type covering periods of 
only a few seconds, and the ‘‘ long-period ”’ 
type covering periods of 30 seconds to 
several minutes. It was concluded that the 
short-period fluctuations were due to turbu- 
lence associated with the friction exercised 
by the bottom of the sea on the movement 
of the water, and it is believed that this is 
the first occasion on which the presence of 
turbulent velocity fluctuations of this short 
period in the sea has been experimentally 
established. 

During the early part of the year the statt 
devoted much time, along with Mr. Bowden, 
in making preparation for the summer pro- 
gramme of work. A new photographic re- 
corder was made at the Observatory, using 
a constant-speed electric motor to drive the 
photographic paper at a rate of about 5 cms. 
per minute or about 10 cms. per hour, at 
with two galvanometers side by 
side. A great deal of thought was given to 
this recorder and it was highly successful in 
operation. It can be used to give velocity 
and direction graphs side by side, or it can 
be used to give velocity readings from two 
meters. When directions are required, the 
recorder operates the magnet frame every 
20 seconds. 








choice, 


The programme of work involved the 
operation of two meters side by side within 
the framework used the previous summer 
(Fig. 3); and also for the operation of two meters one above the 
other (Fig. 4). Thus the variations of the turbulence near the 
sea bed, horizontally and vertically, could be examined, and the 
spatial scale of turbulence deduced. For observations at greater 
distances from the sea bottom, a special bar was made to carry 
the two meters side by side but at varying distances apart, and 
this was slung over the stern of the ship. The observational pro- 
gramme was very successful, though many difficulties arose owing 
to the handling of the two meters. The results are being 
analysed by Mr. Bowden and Professor Proudman. A specimen 
record of turbulence from two meters is shown in Fig. 5. Thanks 
are tendered to Robert Smith & Sons, of Birkenhead, for valuable 
assistance in fabricating the frameworks used. 
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Notes of the Month 


TRADE AT THE PORT OF QUELIMANE. 

During last year 167 vessels arrived at the Portuguese East 
African port of Quelimane. A total of 33,698 tons of cargo shipped 
from the port, the largest single commodity being copra, 23,885 
tons of which was exported. During the year imports totalled 
29,324 tons. 

RECORD SAILINGS FROM THE PORT OF BALTIMORE. 

According to the export and import bureau of the Baltimore 
Association of Commerce the number of sailings last March from 
the Port of Baltimore totalled 287, which is 25 higher than in 
February and eight more than in January the previous record 
month. The sailing list published by the Bureau shows the service 
will be provided by 85 lines that have scheduled calls at 235 foreign 
and domestic ports. 

FLOATING DOCK FOR PERU. 

Messrs. John I. Thornycroft & Co., Ltd., are constructing at 
their Southampton works a floating dock for Peru. This is of the 
double-sided self-locking type known as a sectional pontoon. It 
consists of a lifting portion, formed of four similar pontoons, 
attached to two parallel side walls. The dimensions of the dock 
are: length overall, 194-ft.; depth of side wall inside dock, 19-ft. 
width overall, 61-ft. 3-in.; and clear width of entrance 44-ft. 
The dock will be capable, when floating in fresh water, of 
A lift can be 


7-in.; 
6-in. 
lifting and carrying a vessel displacing 600 tons. 
completed in two hours. 

TRAFFIC THROUGH SOUTH AFRICAN PORTS. 

A substantial increase in the shipping traffic at the principal 
ports of the Union of South Africa for tne year ended May 31st, 
1949, is shown in the annual report for that period of the South 
African Shipping Board. There were 539 more shipping arrivals 
than in the previous year, and 402,758 tons more cargo shipped. 
The report says the unsatisfactory delays to ships in Port Eliza- 
beth began to improve at the end of December, 1948, and at the 
end of the 12 months under review, conditions at Union ports 
could be described as generally fair, in spite of a sustained scarcity 
of railway trucks at Durban. 


CENTENARY OF SUNDERLAND SOUTH DOCKS. 
At their last monthly meeting the River Wear Commissioners 
announced their decision to hold a special centenary celebration to 
mark the opening of the South Docks on June 20th, 1850. It was 
agreed that the annual survey of the docks should be held on the 
anniversary date, and that a special brochure should be produced 
to commemorate the occasion. The annual survey of the river 
will be made on June 29th. At the same meeting it was also re- 
ported that during the year ended March 3lst, 115,706 tons of 
general cargo had been handled at the Corporation Quay, com- 
pared with 98,902 tons in the previous year. Revenue for the first 
two months of this year was £62,559, compared with £52,092 in 
the corresponding period of last year. On the recommendation 
of the Works Committee it was agreed to purchase a new Diesel 
locomotive for use at the docks at an estimated cost of £6,805. 


EXTENSIONS AT THE PORT OF LA GUAIRA. 

Extension works recently completed at the Port of La Guaira 
have now been formally handed over by the Minister of Public 
Works. The Improvements include an additional 300 metres of 
wharf at the eastern extremity of the Southern Mole; a Petroleum 
Wharf measuring 200 metres in length; and the dredging of the 
roadways which now have a width of 10.5 metres along the whole 
course. It is estimated that the new works will double the capacity 
of the port, which will now be able to berth eleven ocean steamers 
simultaneously. The Ministry of Public Works has signed a 
further contract with the Frederick Snare Corporation for the com- 
pletion of a Terminal Passenger Building which is to be erected 
on the Western Pier. It will have three storeys, and will contain 
waiting rooms, luggage department and accommodation for ship- 
ping companies, customs offices, medical services, etc. 


DRY DOCK REPAIRS AT WICK HARBOUR. 
Wick Harbour Trust decided at a meeting held last month tha 

the gates at the dry dock should be repaired and that a new pum; 

and electric winches be installed, at an estimated cost of £11,000. 


LOANS TO ASSIST GERMAN SHIPBUILDING. 

The West German Government is to provide loans totalling 
100 million marks (£8,000,000 sterling) for the rebuilding of the 
German merchant marine. German shipowners will be offered 
40 per cent. of the construction cost of the new ships to bear 
interest at 4 per cent. and repayable during the lifetime of the ships. 


HEAVY COAL SHIPMENTS AT SWANSEA DOCKS. 
During the week ended April 22, 1950, coal shipments at Swan- 
sea Docks amounted to 47,677 tons, this being the highest weekly 
tonnage shipped at that Port since June 1941. 
The majority of this quantity was exported, the tonnage of 
coastwise shipments amounting to 709 tons and bunkers 2,898 
tons. 


NEW PORT FOR INDONESIA. 

The construction of a new port on the East coast of the southern 
tip of Sumatra is among the first items of the reconstruction pro- 
gramme of the Government of the United States of Indonesia. 
Also the small port of Ketapang on the East coast of Lampong 
residency will be enlarged to serve as a new modern outlet for the 
export of products in that area. This scheme is a continuation 
of a long-term plan worked out by the Republican Government. 


P.L.A. EXHIBIT AT BRITISH INDUSTRIES FAIR. 
A 22-ft. 6-in. long model of the River Thames and the docks 
system of the Port of London showing over 150 cargo liners at 
their berths will be one of the features of the Port of London 
Authority’s exhibit on Stand B.617/514 at the British Industries 
Fair, Birmingham. AA selection of some 20 odd large photo- 
graphic enlargements of dock scenes and two coloured airviews 
of the docks will serve to demonstrate the comprehensive facilities 
available to shippers in the Port of London. 
NEW PIER AT JEDDAH. 

A new pier was recently completed 4t the Port of Jeddah and 
although it has not yet been opened for general use, the Emilic 
Maersk, which arrived at the port on March 15th last, berthed at 
the pier and discharged her cargo, comprising 86 heavy lifts and 
4,000 tons of cement, in 44 days, which constitutes a record for 
cargo handling at the port. The leading shipping lines however 
prefer not to allow their vessels to berth at the new pier until a 
proper survey has been made, and this will be carried out within 
the next few weeks. Meanwhile it is understood that the pier will 
be used by smaller ships. 

PROPOSED NEW CLYDE DOCK. 

It was officially stated last week that all objections to the pro- 
posed building of a £9,000,000 tidal dock on the River Clyde near 
Shieldhall, Glasgow, have been withdrawn. The proposal in the 
form of an unopposed provisional Order, will now go from the 
Clyde Navigation Trust to the Secretary for Scotland (Mr. Hector 
McNeill), for his sanction. It is expected that work will begin 
shortly on the new dock, which will take between 7 and 8 years 
to complete, and will be one of the largest and best equipped in 
the British Isles, capable of holding the largest cargo vessels. 


SEADROME FOR LEITH. 

At a meeting of Leith Dock Commission held last month, it was 
stated that a licence for a seadrome for flying boats at the port was 
about to be issued. Mr. J. R. Proudfoot, general manager of the 
docks, reported that officials of the Ministry of Civil Aviation had 
inspected the site and facilities on April 5th and had expressed 
themselves as satisfied with the arrangements made. Recently 
the Ministry granted permission for South Cornwall Airways 
(Falmouth), Ltd., to operate a flying boat service this year, as 
associates of British European Airways, between Leith, Glasgow, 
Belfast, Southampton, Scilly Isles and Falmouth on a weekly basis. 
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The Port of Aberdeen 


Description of Improvement Works in Hand 


(Specially Contributed) 


In spite of the production difficulties at present confronting the 
ports ot tne United Kingdom, Aberdeen Harbour Commissioners 
are alive to the need for meeting the challenge of competition, and 
the requirements for a rapid turn-round of shipping. ‘This is shown 
by the post-war engineering programme which has already been 
carried out. The work so tar completed comprises a series of 
major maintenance jobs, including new dock gates and a floating 
caisson, quay reconstructions, replacement of obsolete plant and 
the purchase of new cargo cranes. Some of these items have been 
referred to in past issues of The Dock and Harbour Authority. 

Important improvements are now under construction, or con- 
tracts have been placed for still further work to be put in hand at 
the port, and the following account of the most recent progress will 
be of general interest:— 

A deep water berth is approaching completion, involving 465 lin. 
feet of new quay construction designed to give a depth of 30-ft. 
L.W.O.S.T., which has been completed (Messrs. Wm. Tawse, 
Ltd., Contractors), the provision of road and rail access, two 3-ton 
electric portal cranes (Messrs. John M. Henderson, Ltd.), and the 
erection of a two-storey R.C. goods shed, 400-ft. x 50-ft., which 
will shortly be available for cargo (Messrs. W. J. Anderson, Ltd., 
Contractors). The cost of these works, including dredging, will 
be approximately £210,000. 

Road access leading to this new berth is at present limited by 
lack of modern bridges on one of the routes, the existing bridges 
having been disused for some time past. Government authorisa- 
tion has, however, been given for their replacement and a contract 
has now been placed with Messrs. Head, Wrightson, Aldean, Ltd., 
for the erection of new double track movable bridge and a double 
track simple span removable bridge. 

The movable bridge is to be of a novel type both in regard to 
construction and the principles of balance and _ operation. 
Aluminium alloy structural members have been specified for the 
moving part of this bridge, the remainder being of mild steel. The 
counter-balancing arrangements are such that apart from the use 
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of aluminium alloy they reduce to a minimum the dead loads on 
the trunnions, thereby achieving considerable economy Of founda- 
tion costs. 

The removable bridge will consist of simple steel girder con- 
struction resting on bearings from which it may be raised by 
pontoon when necessary to remove it in connection with the fitting 
out of new ships which use the old lockway. 

These bridge works are expected to cost about £88,000, includ- 
ing certain alterations of approaches, lay-out and gradients, etc., 
and should be completed in two years. 

A new coal-discharging and trawler-bunkering installation is 
another feature of development at Aberdeen which is well in hand 
and is expected to go into use in the late summer of this year. 
This equipment will consist of two 7-ton electric coal-grabbing 
cranes (Stothert & Pitt), two 30-ton and 1 200-ton coal hoppers, 
conveyors and shoots capable of supplying bunker coal] to trawlers 
at four points, each at the rate of 150 tons per hour (Mitchell 




















Entrance to Victoria Dock. Composite photograph showing proposed movable bridge 
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Coaling Installation \lbert Quay Two 7-ton Electric Coaling Cranes 


In Operation on quay 


Engineering, Lid.). The existing quay has been strengthened 
and coal dump walls constructed to contain 4,500 tons of coal 
(Messrs. W. J. Anderson, Ltd., Contractors). The total cost of 
the installation will be approximately £190,000. 

These works are the first of a scheme of further improvements 
which the Harbour Board have in mind to carry out as soon as 
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By STANLEY C. BAILEY, Assoc. M.Inst.C.E., F.G.S. 


GENERAL 

When the designs for marine or fluvial engineering works are 
being prepared, or the works are under construction, the nature of 
the geological strata on which they are to be founded is of con- 
siderable importance, and will in most cases determine the 
character, strength required, and the foundation depths of the 
works, whether they be breakwaters, dock walls, docks, wharves, 
jetties and slipways; even the most suitable types of dredgers to 
be used, also the anchorages for vessels, and the moorings of 
buoys, will depend upon the nature of the sea and river beds. 

GEOLOGICAL MAPS 

The geologicai maps of many countries usually show in 
standard colours for various formations, which is known as the 
solid formations of the upper crust of the earth, that is the strata 
under-lying the surface deposits, that may consist of beds of 
alluvial and glacial muds, sands, gravel, clays, brick earths (a 
mixture of sand and clay), and boulders, also sand dunes; in some 
cases these are of considerable thickness, and are geologically 
recent deposits, they are due to the erosive actions of wind, rain, 
and severe frosts on the solid rocks. 

There are two types of maps prepared by the Geological Survey 
of the British Isles; one shows the surface of superficial deposits, 
and the other, the underlying solid formations, these are the more 
or less stratified rocks that underlie the surface beds; so that for 
building works on the land, both types of maps should be 


possible to provide extended facilities for attracting and handling 
cargo at the port. 

karly last month it was announced that approval has now been 
given for repairs to be put in hand, as soon as possible, at the 
Albert Quay, at an estimated cost of £29,000. The work will be 
carried out by the Works Department, but tenders are to be 
invited for the supply of necessary pre-cast units. 

In a report to the Works Committee which recommended the 
expenditure, Mr. John Anderson, M.I.C.E., the Harbow 
Engineer, stated that in 1933 the Albert Quay was reconstructed 
over a length of 1,800-ft., eastwards of the Fish Market, During 
the war years, it was impossible to prevent increasing arrears in the 
repairing of general wear and tear, and since the war ended there 
has been difficulty in securing supplies of suitable timber. The 
original timber was good quality pitch pine, which is not now 
procurable in any large quantity, and although unlicensed 
Australian timber js now being imported, this is considerably more 
expensive and of an unknown quality. Mr. Anderson has there- 
fore suggested that the repairs can be completed satisfactorily by 
means of facing the steel piling down to near low water level with 
concrete. It is considered urgently necessary that this work should 
be undertaken if serious damage to both vessels and the quay is 
to be avoided. 

Long term plans referred to in previous issues of this Journal,* 
are also receiving consideration, and a hydraulic research mode! 
under the direction of Professor J. Allen, of Aberdeen University, 
is nearing completion for the investigation of various aspects of 
the regime of the port for the purpose of confirming or otherwise 
the practical value of recommendations made by Mr. Anderson. 
These include the extension of existing breakwaters and the pro- 
vision of wave traps designed to control the wave range within 
the harbour area. 





*Tuly and August, 1943 


examined, but for marine works, the solid maps will be the most 
suitable to use. 
COAST GEOLOGICAL FORMATIONS 

When examining ordinary maps of tke countries of the World, 
the character of the coasts, that is, whether they consist ot hard 
or soft rocks, can usually be detected, for instance, if the coast 
line is very irregular, and much broken up by sea inlets, with 
small bays, numerous islands, and rock pinnacles, it will prob- 
ably be composed of the hardest rocks; but should it be even, with 
large bays and a few sea inlets, and islands, it will be formed of 
softer strata. 

The sequence of the upper strata of the bed of the sea near the 
shore, or in that of a large lake, where the coast consists of the 
softer rocks is usually from the surface downwards, mud, sand, 
fine gravel, coarse gravel, and large stones, overlying the solid 
formations; being the result of the erosion, denudation, and 
breaking up of the surface of the solid rock by sea waves and 
currents, the large stones increase in depth nearest the shore, these 
are overlaid by gravel and shingle further out, and then by sand 
and mud, which are carried out further from the coast by the 
action of the waves and currents; so that when driving piles for 
structures, this is the type of strata one may expect to encounter, 
until the solid rock formation is reached. 

In the cases of low-lying sea coasts, or in those in which the 
strata consists of London Clay, Boulder Clay, or Till, Kimeridge 
Clays, and shales of the Lias formation, the sea bed usually takes 
a flat slope seawards, and the ebb tides recede a considerable 
distance from the shore; but the reverse takes place on most hard 
rocky coasts, the water often deepening rapidly, resulting in heavy 
waves during storms, that tunnel into the cliffs, undermining them 
with caves, and when these are on each side of a narrow peninsula, 
they may eventually meet, thus producing an arch of rock, the 
arch in course of time collapses leaving an isolated pinnacle of 
rock or a small island. 

Consequently all such rocky coasts abound in pinnacles of rock. 
small islands, and submarine rocks and reefs, that are a great 
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langer to navigation, and where necessary their presence is in- 
dicated by beil buoys, lightships and lighthouses. The Varne 
shoal in tne Straits ot Dover is an outcrop of the Portland rock 
beds of the Upper Oolitic formation, the Bishop rock lighthouse 
off the Scilly Islands, and the Eddystone are founded on granite 
rocks, the Longships and Wolf rocks off Lands End are also of 
granite, the Scilly Islands and the Seven Stones Reef of sub- 
merged rocks between the islands and Lands End are all composed 
of granite. 

The Farne Islands Lighthouse off North Berwick is built on 
basalt trap rock, and the Bass Rock is also of basalt. The light- 
house on the Needles Rocks, Isle of Wight, is built on hard chalk 
of Cretaceous Age. 

Even the hardest basalt and trap rocks are in time eroded by 
the action of the sea, as at the Giants Causeway (Antrim) and 
Fingals Cave (Staffs), where the huge masses of black columnar 
basalt were once »zeat streams of molten volcanic lava which on 
cooling, split at right angles to the cooling surface into crytalline 
5 and 6-sided columns from 9 to 18-in. in diameter at the Giants 
Causeway and Fingals Cave, but at the Shiant Islands, north of 
Skye, they are as much as 8 to 10-ft. in diameter, the columns 
have ball and socket joints, about 1 to 2-ft. and more apart, the 
sockets being uppermost. 

On the Island of Nordeney and other Frisian Islands, some of 
the sloping sand beaches are protected by brushwood mattresses 
loaded with stones, over which are laid a flat surface of selected 
even-sided basalt columnar blocks about 12-in. in diameter, care- 
fully fitted together, these form an excellent protection; the basalt 
comes from Ling and Andernach on the Rhine. 


COAST EROSION AND RECLAMATION 


Sea coast erosion is due to a variety of causes, such as the 
pounding action ot heavy seas during storms, the suction of re- 
ceding waves, tidal currents, the percolation ot water into the cliffs 
after heavy rains, the treezing ot the water atter heavy rains and 
snow, the consequent expansion rending the faces of the cliffs. 
Extremes of temperature cause disintegration of soft rocks and soils 
rendering them triable and porous. In some cases in which a 
harder stratum like chalk rests on Gault clay, as at the Under- 
cliff in the Isle of Wight, the chalk slides on the clay, leaving deep 
fissures, which fill with water, and further lubricate the surface of 
the clay. 

On many sea cliffs of the softer strata, footpaths near the edges, 
crack during hot weather, allowing water to percolate, which when 
in the winter is followed by hard frosts, produces larger cracks, 
and eventually a fall of the cliffs. 

At Mundesley in Norfolk, at Lyme Regis in Dorset and at other 
places, there are springs of fresh water at the bases of the sea 
cliffs below high water, the fresh water originates inland where it 
has accumulated and passes through fissures in the strata; this 
causes dangerous quicksands and semi-liquid mud on which the 
action of the sea is severe. The presence of iron pyrites with 
sulphur in the Lias formation at Lyme Regis and other places 
causes the cliffs to heat and burn when exposed to the weather, 
the materials disintegrate into mud after rains. 

The chief erosion on the Coast of England is on the east side 
where the rocks and strata are more or less soft, and where there 
are large areas covered by Boulder Clay of the glacial epoch. In 
the Report of the Royal Commission on Coast Erosion of 1911 it 
was estimated that in the previous 20 to 30 years, the amount of 
erosion in the British Isles amounted to 6,640 acres, or at an aver- 
age rate of 265 acres per annum, but there is also a large quantity 
of accretion taking place, to the extent of 48,000 acres, an average 
rate of 1,920 acres per annum, so that the accretion is about seven 
times greater than the erosion. 

The portions of the East Coast of England where erosion is most 
severe are at Hendon, south of the River Wear, between Flam- 
borough Head and Spurn Point, at Hunstanton, from Bacton to 
Yarmouth, from Wells to Leybourne and from Yarmouth to the 
Thames; while on the south-east and south coasts it is severe from 
Hastings to Beachy Head, from Brighton to Rottingdean, the Isle 
of White and Lyme Regis. Accretion is considerable between the 


Tees and the Wash, between Lynn and Wolferton, also at Yar- 
mouth, Kessingland and Southwoid, Dungeness and Eastbourne. 

Tnere is accretion in the Soient at Hurst Castle, known as the 
Shingies Bank, and on the Chesil Bank from Abbotsbury, to Port- 
land, a distance of nearly 11 miles. 

The name of the bank is trom the Anglo-Saxon word ‘* cesil 
meaning ‘‘ a pebble.’’ 

This bank ot pebbies cuts off a sheet of tidal water called 
‘‘ The Fieet’’ from the mainland, and is from } to 4 mile wide. 
The bank rests on beds of the Oolitic formation and the pebbles 
from 2 to 4-in. in size consists of flints, Portland Oolitic limestones, 
Lias limestones and quartz; they are largest at the Portland end. 

The width at the base at L.W.S.T. level is 500 to 600-ft., and 
the height at Portland above H.W.S.T. is 43-ft. with an average 
sea slope of 1 in 53; while the height at Abbotsbury is 23-ft., and 
the average slope is 1 in 7 due to the smaller pebbles from 1} to 
2-in. in size. 

There are many raised beaches on the east, south, and west 
coast of Devon and Cornwall, which with Scotland, Wales and 
Ireland are the oldest portions of the British Isles, being composed 
of the hardest rocks such as Basalt, Syenite, Granite, Cambrian 
limestones and Shales, Silurian limestones, Devonian sandstones, 
and Carboniferous limestones, on which erosion is slow in action. 

Sand dunes are mainly due to storms from the sea, and to strong 
winds blowing up sandy foreshores at low tides; in some countries 
they are extensive and high, as on the west side of the Bay ot 
Plenty, New Zealand, where they are so much as 500-ft. in height. 

The chief remedies against erosion consist of sea walls at coast 
towns, facing the cliffs with concrete, stone pitching of beach 
slopes, and the construction of groynes formed of either concrete, 
timber, or steel. Sand dunes can be strengthened by sowing 
marram grass (arundo arenaria) which has long tenacious roots, 
or by construction a reinforced concrete wall and either concrete or 
timber sheet piling along the toes, with stone pitching on the 
slopes. 

BORES IN RIVERS 

The word “‘ bore ’’ is derived from the Medieval English word 
‘‘ bare,’’ meaning a wave, in some districts the term ‘‘ eager is 
used, from the Anglo-Saxon word “‘ eagor,’’ for the ocean. 

The cause of bores, or tidal waves, which are waves of trans- 
lation, is due to the river mouth being funnel-shaped and to a 
high rise of tide that flows rapidly, especially if there is a strong 
wind blowing inshore; the water coming down the river meets the 
incoming tide which is throttled at the narrowing entrance, the 
river water being fresh and lighter than sea water, flows over the 
latter, which forces its way in under a greater head, as it is heaped 
up at the entrance, resulting in a tidal wave of brackish muddy 
water that scours the river bed and erodes the banks as it rushes 
up the river with considerable velocity. 

The mud and sand is held in suspension by the water being de- 
posited chiefly in the upper reaches of the river at slack tides, 
where it forms shoals and sandbanks, requiring dredging in some 
cases of navigable rivers. 

The maximum height of the bore wave at H.W.S.T. in some 
rivers of the British Isles is several] feet, but the rivers Amazon and 
Bramaputra have bores of about 12-ft. while the River Seine bore 
at Candelec is 10 to 15-ft. above normal water level at low tide. 
The Ganges, Indus and Hooghly rivers also have high bores. 

The chief English rivers that are subject to bores, are the Severn 
where at Bristol the rise of tide is 33-ft. at H.W.S.T. and 26-ft. 
6-in. at H.W.N.T. while at Sharpness higher up near the mouth 
of the river it is 28 and 15-ft. respectively. 

The River Parrett at Bridgwater Bar has a bore about 2-ft. 
high, the tides rise at springs 35-ft. and at neaps 26-ft. 6-in. The 
River Dee has a bore 2-ft. high that reaches a velocity of 12-ft. per 
second; the crest of the wave travels at 20-ft. per second and at 
Air Point at the mouth, spring tides rise 25-ft. and neaps 19-ft. 
There are bores also on the rivers Trent and Wye, and in the 
Solway Firth, they chiefly occur at H.W.S.T. and H.W.N.T. In 
rivers subject to bores, all vessels should be securely anchored, 
and those alongside. jetties and wharves so moored that there will 
be sufficient slack on the hawsers to allow for the sudden rise of 
the ship on the tide, barges that may ground at low water are 
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sometimes swamped by the tidal wave before they are able to float 
again because ot the bottom suction. hel 

Strong fendering will be required on the wharves and jetties to 
take the bumping of vessels against them. 

Small vessels often take advantage of the bore, to enter shallow 
rivers at high tides and be rapidity carried up by the current. At 
Rio-de-Janeiro a great tidal wave known as a “‘ resaco ’’ is liable 
to occur at irregular periods of several years, the last one appears 
to have been in October, 1923; it does not seem to have any con- 
nection with submarine seismic disturbances, as it usually takes 
place when there are extraordinary high spring tides with strong 
ground swells. It may be due to a kind of bore as the entrance 
to the harbour is about 3 miles wide, and inside it is about 7 miles, 
and more than this outside; apparently the sea heaps up outside, 
and also inside the comparatively narrow entrance, and approaches 
the west side of the harbour on which the town is situated, and 
also outside, in a wall of water and foam from 50 to 100-ft. high 
which severely damages the sea walls, promenades and wharves. 
The rise of H.W.S.T. is only 4-ft., but the H.W. full and change 
of tides is only 3 hours. 


EARTHQUAKES 

The most destructive natural forces with which the engineer and 
architect have to contend, are the results of seismic action in the 
forms of severe earthquakes and vulcanoes, and when, as is often 
the case, they act along coast lines, the damage done to harbour 
works is usually very severe. 

Prof. Libbey’s band of probable seismic action encircles the 
earth from the Isthmus of Panama to the Azores Islands, and from 
thence to Lisbon and Madrid, and cross north Italy to south of the 
Black Sea, thence through the south Himalaya Mountains to the 
Celebes Sea, New Guinea, the Solomon Islands and across the 
Pacific Ocean to Panama. 

There are also Meridian lines of action running from the Aleutian 
Islands down che West Coasts oi North and South America to 
Cape Horn. Another line stretches from north-east Greenland, 
and through Iceiand to the Azores, tne West Coast of Africa, 
Ascension Isiand, and St. Helena to the Island of Tristan 
a’Acunha. From Genoa a line extends through Messina to 
Tripoli, thence down the west coast of the Red Sea into the Great 
Ritt Valley of Kenya and Tanganyika, and across Madagascar to 
Mauritius. There is also a line extending along the East Coasts 
oi New Zealand, and Australia to the Solomon Islands, Ceiebes, 
Java, Sumatra, and the Andaman Islands, also through Borneo 
and Siam, waile another line through the Philippine Islands 
follows the East Coast of Japan to the Aleutian Islands. 

In fact most of the Atlantic and Pacific islands are the summits 
of volcanic cones of submarine mountains projecting above the 
the sea, a number of them are fringed with coral roofs which the 
polype build up to low water level, if the sea bed sinks, the reefs 
are built up, and if it rises the reefs are exposed, and the polype 
above low water die. 

Earthquakes may occur without active volcanic action and are 
due to landslides in unstable ground, such as rocky strata sliding 
on clay, and the oscillations caused by seismic waves, but volcanic 
eruption are usually accompanied by earthquakes, and when near 
the sea coast are usually followed by destructive sea waves of 
translation, wrongly called ‘‘ tidal waves,’’ these are due to either 
the rapid upheaval or depression of the sea bed, these waves 
break over the coast destroying everything in their path. 

In the Messina and Reggio earthquake of 28th January, 1908, 
and that at Tokio and Yokohama on Ist September, 1923, 
enormous damage was done to the harbour, wharves and other 
maritime works. In the earthquake at Hawkes Bay, North 
Island, New Zealand, on 4th February, 1931, about 130 miles of 
the coast line was entirely altered, the sea bed rose and the mouths 
of rivers were blocked up. Most active volcanoes are in the 
neighbourhood of deep seas and lakes, the water percolates 
through fissures in the strata, becomes heated and converted into 
steam at enormous pressures, the over-heated deep-seated rocks 
become molten, and eventually the steam and various sulphurous 
gases force a passage through the strata on the weakest lines, fol- 
lowed by ashes and hot stones, and liquid molten lava, to form a 





volcano. Tufa or liquid mud, is caused by heavy rain, the result 
ot the evaporation ot the steam, talling on the asnes. 

Some ot the deepest or abyssai seas are in the Pacific Ocean, for 
instance the Tuscarora Deep along the East Coast of Japan to the 
Ladrone Islands has been sounded up to 27,930-tt. (5.3 miles) 
and 27,450-it. south of the Ladrone islands. Soundings taken 
from the United States of America survey ship ‘‘ Nero,’’ in the 
Nero Deep, east of Guam reached 31,614-it. or nearly 6 miles, 
and at about 46 miles off the north coast of Mindaneo Island 
(Philippine Islands) a depth of 32,089-it. (6.07 miles) was ob- 
tained and from H.M. survey Ship “‘ Penguin ’’ depths of 27,930 
and 29,400-ft. near Japan. In the neighbourhood of volcanic 
islands in the Pacific Ocean and in the South Atlantic on each side 
ot the mid-Atlantic rise that extends from north of the Azores to 
Latitude 50 deg. south, there are also deep areas. The depth of 
Hirondelle Deep off the Azores is 10,854-ft., about 460 miles south 
of the Fiji Islands a depth of 26,568-ft. was sounded in 1888, and 
there is a deep patch off the north-west coast of North Island, New 
Zealand, extending to the Phoenix Islands farther north. Mil- 
waukee Depth close to the Bahama Islands is 30,246-ft. (5.72 
miles) while east of Antigua in the West Indies 21,000-ft. (nearly 
4 miles) has been sounded. On each side of the Straits of 
Messina, there is deep water reaching 12,340-ft. (2.3 miles) on 
the north and 12,000-ft. on the south sides. 

Assuming that the depth of the sea in Tuscarora Deep opposite 
the volcano Fusujama in Japan (which is 25 miles inland), is 5 
miles, the pressure of the sea water at 64 Ibs. per cub. ft. or 35 
cub. ft. per ton, will be 150-85 tons sq. ft. per mile depth, or 
754.25 tons per sq. ft. for 5 miles. 

If the average rock weight is taken at 149.33 lbs. per cub. ft. 
or 15 cub. ft. per ton, the weight per mile depth will be 352 tons 
per sq. ft. and for 5 miles from sea level it will amount to 1,760 
tons per sq. ft. an unbalanced pressure of about 1,006 tons per 
sq. ft. 

Mount Fusujama is 12,365-ft. high above sea level or 2.34 miles 
which results in 823.68 tons extra per sq. ft. or a total of 2,583.68 
tons, as against 754.25 tons of water, an unbalanced pressure of 
1,829.43 tons per sq. ft., and Japan is very subject to earthquakes. 


PROVISION TO BE MADE IN WORKS LIABLE TO SEISMIC ACTION 

In all areas that are liable to seismic action the harbour engineer 
must expect trouble at some time or another, so that he must 
caretully consider the character and cost ot any harbour works 
that may be contemplated, before embarking on expensive struc- 
tures that are liable at any time to be demolished in a few minutes, 
as there are iew structures that will completely withstand the 
lateral oscillations ot an earthquake without some damage. 

Solid block and mass concrete breakwaters, and wharf walls, are 
very tiable to be spiit, thrown out of alignment and even over- 
turned; so that rubble mound breakwaters and wharf wails, are 
more suitable as they are easily repaired, the super-structure of 
the wharves, can be of hard timber or reinforced concrete piles, 
the beams being either of timber or steel joists, and the decking of 
timber planks, or of steel plates, or steel trough flooring filled with 
concrete. 

Reinforced concrete decking should not be used, as it is easily 
shattered beyond repair. 

Although Jarrah and Greenheart piles can be attacked by the 
teredo mollusc, they will last a considerable time, but ironbark is 
more durable, although difficult to work on. 

As regards buildings, some reinforced concrete ones have with- 
stood earthquake shocks to a certain extent, but have been so 
badly damaged, and forced out of plumb, that they had to be 
demolished as unsafe. 

Wharf buildings and transit sheds are better constructed either 
of timber or steel framing, and covered on the walls and roofs 
with either galvanised corrugated sheets, or asbestos cement sheets. 
The main framing of a building should be triangular in shape, 
having pinned or hinged joints at the apices and bases, the pins 
should not be loose ones, but should pass through the plates at 
each end of the framework, and through the pedestals at the bases. 
The outer vertical stanchions should be attached to the legs of the 
triangles above the pedestals, the flooring beams and decking can 
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then be fixed; the roof framing should also have pin joints where 
«itached to the stanchions, and at the apices. 

If the buildings are forced out of the vertical by shocks, the 
concrete foundations under the pedestals can be jacked up, or the 
pedestals may be lifted by hydraulic jacks, and the foundations 
jevelled up with additional concrete. 


DELTAS AND BARS 

Deltas are so named because of their triangular shape, similar 
io the Greek letter A, they are common to the mouths of most 
large rivers, such as the Mississippi, Ganges, Indus, Irrawaddy, 
Bramaputra, Yang-tse-kiang, Danube, Rhine and Scheldt, and are 
due to their lower courses to the sea being through low-lying fiat 
country, that has been built up in tormer ages by the large 
amounts of alluvium carried down by floods, during heavy rains, 
melting snows and ice, the rivers have overflowed their banks and 
spread over the country, depositing the alluvium, and also scour- 
ing numerous subsidiary channels, with outlets to the sea, and ex- 
tending the areas of the deltas. 

There are usually submarine bars or mounds of sand and mud 
outside the navigable entrances to such rivers, and in most cases 
these bars are due to the materials carried down by the rivers, but 
in some instances they are increased in volume by the sea currents 
sweeping round the coast line, and conveying materials from one 
part of the coast to another. 

River and harbour bars are liable to shift their position and 
volume, because of the varying velocities of the currents, the 
direction of the wind during storms, also at spring and neap tides. 

It has been estimated that the Mississippi River carries down 
about 1/1,500 of its water weight in mud, and about 1/2,900 of its 
volume, equal to about 360,000,000 tons of mud, deposited annu- 
ally in the sea, and the River Ganges deposits 1/510 of its weight 
in mud. In the case of the River Rhine about 1/4,878 of its water 
weight is alluvium, and when clear 1/57,800 of its weight, while 
the amount of mud discharged in the sea by the Thames has been 
estimated at 1,865,900 cub. ft. or about 93,295 tons at 20 cub. ft. 
to the ton. At the mouth of the River Mersey about 50,000 cub. 
yds. of silt from the erosion of the Upper and Lower Triassic 
formations that form the coast, are carried in by the sea currents 
and deposited in the mouth at every high tide, or about 12 million 
cub. yds. per annum. 

To maintain navigable channels in rivers and estuaries to the 
required depths at low water, often entails a considerable amount 
of dredging, that forms a large part of port expenditure, in addi- 
tion to this, in some cases, is the cost of training walls, levees or 
dykes along the river banks. In the instances of coastal harbours 
formed by breakwaters, and in which there are no rivers, bars 
sometimes form outside the entrance, these are caused by tidal 
currents sweeping round the shore and the outsides of the break- 
waters, where they are slowed down by friction depositing mud, 
sand and gravel at slack water. 


SAND BANKS AND SHOALS 

Submarine shoals are in some cases due to seismic action, as 
the crust of the earth is never in a stable condition, especially near 
volcanic regions, where in several instances the sea bed has risen, 
and new islands have been formed, these are in time eroded by the 
sea to below low water level. In others, low-lying coasts are de- 
pressed, covering the sea to break through and form an island, and 
shoals. The Isle of Thanet was at one time separated from the 
mainland by a sea channel from 1 to 2 miles wide through London 
clay beds (Lower Eocene) that lie above the chalk, the channel has 
since been filled in by alluvium and Glacial Drift. The Goodwin 
Sands, about 10 miles long was at one time an island, and was 
surrounded by a low wall, but about the year 1100 A.D. the sea 
broke through, and denuded the bank, it probably formed part 
of the coast line during the Cretaceous era. 

The Great Bimbo Bank in the Mersey estuary is believed at 
one time to have been dry, also the estuary of the Conway 
River. The officers of a French survey ship reported in 1925 that 
the Bay of Biscay bed was rising off Cape Ortegal, and where 
the charts showed soundings of 13,000 and 16,000-ft. there were 
117 and 435-ft. respectively. River shoals and sand banks are 
frequently due to the currents during floods being diverted towards 
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the banks by bends in the river, leaving shoal water, and banks o/ 
mud and sand that are dry at low water level in the middle, these 
banks tend to increase in size, because the slower velocity of the 
current causes the mud and sand ‘to be deposited. This is especi- 
ally the case in tidal rivers, and such shoals are very liable to be 
changeable in shape and volume, requiring frequent alterations in 
the positions of buoys. During heavy floods, or in the ebb after 
extraordinary high tides, the banks are denuded, and the materials 
are carried down the river, forming new shoals and banks in the 
lower reaches. Flood tides tend to scour the channels and deposit 
silt on the sand banks, but the reverse is the case with ebb tides. 

Rivers that have swift currents during floods often have tor- 
tuous courses caused by the currents being deflected by obstruc- 
tions, such as a stratum of hard material and rocks, the current 
then takes a zig-zag course, eroding the banks it strikes against, 
and being deflected, it erodes the opposite bank lower down, the 
angle of reflection being equal to the angle of incidence, while the 
banks at the bases of the triangles are built up by silting. Such 
rivers usually require training walls, and stone-pitched slopes, laid 
on brushwood mattresses, loaded with stones, and pegged down 
on the banks, to prevent them becoming more tortuous. For the 
protection of sandy coasts in Holland and Denmark, the method 
of M. de Mauralt has been used, it consists of covering the slopes 
with a layer of clay, on this a 2-in. thick layer of concrete is de- 
posited, with wire netting on top, over which is placed 4-in. of con- 
crete all arranged in panels about 8-ft. by 6-ft. the upper bed of 
concrete being in steps. 

On each side of the panels a 20-in. deep trench is dug, about 
12-in. wide, this is filled with concrete, these trench walls act as 
keys, and prevent ihe slabs from slipping. 

It has been found that these concreted slopes wear much better 
than those formed of basalt blocks, and the steps retain the sand. 
DREDGERS AND DREDGING 

In marine and river dredging operations there are usually five 
main types of dredgers employed, viz.: Ladder and Bucket, Suc- 
tion, Cutter and Suction, Grab, and Dipper-Bucket dredgers, ac- 
cording to the nature of the strata in the beds to be deepened; 
and betore ordering a dredger, the port engineer must satisty him- 
seli by making borings and prickings, as to the true nature of the 
strata. For instance, if the stratum is London Clay, there may 
be beds of septaria (an argillaceous limestone), sometimes called 
cement and pudding stone, ironstone also occurs, and hard rock 
concretions as at Portsmouth, known as Bognor Rock, this stratum 
outcrops at Bognor Regis and forms the Bognor Ledge. 

Boulder clay of the glacial epoch often contains large blocks 
of granite, syenite, and slate carried down by glaciers. 

The strata of the Lias formation contains layers of hard sand, 
gravel, clay and limestone rocks of varying thickness, while the 
dip of the strata may be steep, making the dredging of it difficult 
to carry out. 

In dredging operations, one foot extra depth or tolerance beyond 
the depth actually required should be provided for. 

If the depositing ground for dredgings is some distance at sea 
from the dredging area, it is more economical to use a non-hopper 
dredger, and a number of either self-propelled hopper barges, 
driven by either steam or Diesel engines, or else ordinary hopper 
barges with a tug boat, than to use a hopper dredger alone, especi- 
ally if the area to be dredged is large, and time is important, be- 
cause in the latter case, much time is lost in casting and picking up 
the moorings again, and in going to and returning from the deposit- 
ing ground, as the speed of the vessel is usually not more than 10 
knots. 

Stormy weather stops the work of all harbour and sea-going 
dredgers, but not that of those engaged in river dredging, pro- 
vided that the depositing ground is not at sea. 

When dredging in soft mud, about 1.4 tons in the barge equals 
1 ton in situ, in boulder clay it equals 1.48 tons, and in stiff clay 
1.58 tons. 

Ladder and Bucket Dredgers are of a great variety of sizes and 
dredging capacity, those which have no hoppers, but discharge 
into hopper barges, are generally known as “‘ stationary,’’ while 
those that have hoppers with hinged bottom doors are “‘ sea- 
going.”’ 
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For dredging mud, sand, and alluvium the lips of the buckets 
are plain, but tor hard gravel and loose rocks they are fitted with 
halt tines or teeth, and will dredge almost any materials, including 
large boulders and broken rocks up to 3 tons in weight with the 
exception of beds of rock, that must first be broken up by a rock 
breaker of the Lobnitz type. The maximum depth to which some 
large dredgers are capable of reaching is 52-ft. 

Suction dredgers are more rapid in action than the ladder and 
bucket type, and are usually employed in cases where there are 
large quantities of sand and mud to be removed, but they are also 
capable of sucking up smal! stones and gravel, and are much 
used for deep dredging up to 70-ft. such as the berth of a 
floating dock. 

Cutter and Suction Dredgers are operated on the same principle 
as suction dredgers, but there is a cutter formed of large revolving 
steel blades at the lower end of the suction pipe. This type of 
dredger is very suitable for cutting stiff clay, chalk, and soft sand 


British Industries Fair, 1950 


Wide Range of Exhibits at Castle Bromwich 


Organised by the Chamber of Commerce, Birmingham, in 
collaboration with the Board of Trade, the Heavy Engineering 
section of the British Industries Fair will be held at Castle Brom- 
wich, Birmingham, from May 8th to 19th. Many hundreds of 
firms have taken space at the Fair and among them are a number 
of our regular advertisers, who are exhibiting a wide range of their 
products. 

The following brief details of exhibits in the display are based 
on information supplied by the exhibitors concerned, and this 
Journal will be pleased to supply any reader with more detailed 
information upon application being made to the Advertisement 
Manager, at 19, Harcourt Street, London, W.1:— 


ALLEN, EDGAR & CO., LTD. 

Tool Steels, Die Steels, Steel Castings, Butt-welded Tools, 
Atomic Hydrogen Welded Tools, Twist Drills, Manganeze Steel 
Axlebox Liners, Permanent Magnets, Circular Hot Saws, Tungsten 


Carbide Tools, Tool-holder Bits, Crushing Machinery. 
(INCORPORATING 


ASSOCIATED BRITISH OLL ENGINES ASSOCIATED 


BRITISH OIL ENGINES EXPORT), LTD. 
A selection of the Groups Range of Industrial and Marine Diesel 


Engines from 3-2,000  b.h.p. Comprising: ‘‘ Mirrlees,”’ 
‘* McLaren,’ “‘ Petter,’’ and ‘‘ Meadows’ Engines and Diesel 


Generating Plants. 


BABCOCK & WILCOX, LTD. 

Equipment for the Boiler House, Water Tube Boilers, Pulverised 
Fuel Firing Equipment, Spreader Stokers, Chain Grate Stokers, 
Coal and Ash Handling Equipment and Accessories, Pressure 
Vessels of all tvpes, Electric Cranes. 


BOYDELL, E. & CO., LTD. 

Muirhill Dumpers 3 to 63 yds. capacity, hauling bulk materials 
with instantaneous tip. Muirhill Shunting Tractors for versatile 
handling of Railway Wagons. 


BRITISH ALUMINIUM CO., LTD. 

A Display covering Aluminium and Aluminium Alloys in all 
Standard Forms with emphasis on Large Plate and Thin Strip. 
Special attention is paid to the Structural Engineering and Trans- 
port Industries. 


BRITISH STEEL PILING CO., LTD. 


Power-Operated 80-ft. Universal Pile Driving Plant with 4-ton 
B.S.P. Single-Acting Hammer. 
Acting Hammers. 
Larssen Box Piles. 


Various McKiernan Terry Double 
Diesel Hammer Larssen Stee] Sheet Piling and 





stone rock, and some have been constructed to do this to a depth 
of trom 70 to 75-tt. 

Grab Dredgers are usually only employed in cases where the:c 
is only a limited amount of dredging to be done, and where worl.- 
ing areas are confined, they are slow in action, but are capabie 
of dredging almost any material except beds of rock. The grais 
are of various shapes and sizes according to the nature ot the 
materials to be dredged, if of mud, sand and gravel, the jaws of 
the grab are plain, for coarse gravel, hard sand and clay, hal - 
tines are fitted to the lips, and for lifting loose rocks and boulders 
whole-time grabs are used. 

Dipper Bucket Dredgers, work on the same principle as steam 
navvy excavators, the large bucket or grab with hinged bottom 
being attached to a long lever arm that is pivoted to a crane jib. 
They are used for the same purposes as grab dredgers, and are suit- 
able in canals and rivers for dredging and building up the banks 
with the dredged materials. 


BROOM & WADE, LTD. 
Portable and Stationary Air Compressors, Pneumatic Road 

Breakers, Rock Drills, Sump Pump and other Pneumatic Tools for 

Civil and Mechanical Engineering Duties, including Winches 

operated by Patent Crankless Air Motors. 

CHANCE BROS., LTD. 

Flame-master Universal Hand and Bench Burner for Brazing, 
Soldering, Glass-working, Jewellery, etc. Burns Town or Bottled 
Gas with Air or Oxygen Built-in Economiser. Cuts Gas Consump- 
tion by 30 per cent. Chance ‘‘ Square Beam ’’ Airport Location 
and Air Route Beacon as used by the Ministry of Civil Aviation at 
London Airport. Beam Candle-power 2.5 million, range 45 miles. 
CHASESIDE ENGINEERING CO., LTD. 

Chaseside 3, 3 and 1 cu. yd. Mechanical Shovels, the 1-ton 
Crane Bulldozer and Brickstacker attachments will be exhibited. 
Stand space permitting, the Chaseside Shunting Tractor and 2} 
cu. yd. Dumper will also be shown. 

COHEN, GEORGE, SONS & CO., LTD. (* 600 GROUP OF COMPANIES). 

Power Presses, Sheet Metal and Place Working Machinery, 
Metalclad Woodworking Machinery, Hydraulic Presses, Electro 
lytic and Grey Cast Iron Powers, Jones Mobile Cranes. 
COVENTRY CLIMAX ENGINES, LTD. 

Mechanical Handling Equipment; 1,500/6,000 lbs. Capacity 
Diesel and Petrol Powered Fork Trucks; Diesel Bulk Loadei 
Shovel for Loose Materials; Hydraulically Steered and Braked 
Crane, Ram, Rotating Head, Clamp and Shovel Attachments. 


ELECTRO HYDRAULICS, LTD. 

Mechanical Handling Equipment. Petrol, Diesel, Battery Elec 
tric Models of Conveyancer Fork Lift Trucks 10 cwts. to 2-ton 
capacity, together with Ancillary Equipment. Crane Attachments. 
Pallets. Shovels. Stillages. Racks. Work Boxes. Hydrauli 
Valves. 

GENERAL ELECTRIC CO., LTD. 

Electrical Plant and Equipment for light, heat and power. 
GOODYEAR TYRE AND RUBBER CO. (G.B.), LTD. 

Goodyear Industrial Rubber Products. Rubber Impregnated 
Conveyor and Transmission Belting. Vee-belts, Endless Cord 
Belts, Industrial Hose, Oil and Petrol Hose. Conveyor Belt Splic 
ing Service. 

HUNSLET ENGINE CO., LTD. 

Hunslet Flameproof Diesel Locomotive for Underground Work 
ing together with photographs and catalogues showing the Com 
plete Range of Hunslet Steam and Diesel Locomotives of all sizes 
and types. 

JOHNSON, C. H. (MACHINERY), LTD. 

Public Works and Contractors Plant Manufacturers, Screening 
Conveying and Elevating Plant, Concrete Vibrating and Mixing 
Machines, Centrifugal and Diaphragm Pumping Equipment, Diese] 
Pile Drivers, Half-ton Frog Rammers, Runabout Electric Cranes. 
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British Industries Fair—continued 


ISTER, R. A. & CO., LTD. 

Lister Auto-trucks, Fixed Platform, Elevating Platform, Tractor 
nd Tipping Models. Lister Rail Truck together with Component 
Parts and Sub-Assemblies of Lister Auto-Trucks. 


[ARCONI’'S WIRELESS TELEGRAPH CO., LTD. 

Wireless, Telegraph and Telephone Equipment for all com- 
nunicational requirements, including Tele-communications, Broad- 
casting, Television and Navigation Direction Finding and Radar 
for Land, Sea and Air Services, Police and other mobile com- 
municationals. 


MIRRLEES, BICKERTON & DAY, LTD. 
Diesel Engines for industria] use and for marine propulsion. 


NEAL, R. H. & CO., LTD. 

Latest Models of Neal’s Mobile Cranes, including New 10-tons 
Capacity, Pneumatic-tyred, Diesel-driven Crane, incorporating 
many Exclusive Features. 


RANSOMES, SIMS & JEFFERIES, LTD. 
Motor and Electric Mowers and Gang Mowers for cutting lawns, 

parks, and aerodromes, both for Export and Home Markets. Ran- 

somes Garden Tractor MG5 Crawler Type Share Ploughs, Front 

and Rear Toolbar Frames with Assortment Accessories, Spray 

Pump with Tank. 

SIEBE, GORMAN & CO., LTD. 

Diving Apparatus and Underwater Appliances. 
Breathing Apparatus. Resuscitation Apparatus. Gas and Dust- 
masks. Aircraft Oxygen Apparatus. Medical Equipment. Re- 
ducing Valves, Goggles and other protective Devices for industrial 
workers. ; 

SMITH, THOMAS, & SONS (RODLEY), LTD. 

Ten-ton Diesel-Electric Shunting Crane, fitted with 60-ft. Jib 
and mounted on carridge with two swivelling bogies. Generator 
Set, fitted for supplying current to Crane Motors and Lifting 
Magnet. 

STOTHERT & PITT, LTD. 

Concrete Batching and Mixing Plant. Vibratory Concrete Com- 
pacting and Finishing Machine for Construction of Roads and 
Aerodrome Runways. Vibratory Rollers with Amazing Consolli- 
dating Power. Mobile All-Electric Asphalt Plant. Concrete 
Mixers. 

“ TWISTEEL ” REINFORCEMENT, LTD. 

Manufacturers of Steel Fabric Reinforcement and High Tensile 
Steel Reinforcing Bars for Roads and Buildings. Designers of Re- 
inforced Concrete Structures of all kinds. Specialists in Barrel 
Vault Roofing (Shell Construction). 

UNITED STEEL COMPANIES, LTD. 

Pig Iron and Steel Manufacturers, include following branches: 
Appleby, Frodingham Steel Company, Steel Peech and Tozer, 
Samuel Fox & Company, Workington Iron and Steel Company, 
United Strip and Bar Mills. 


WARD, THOS. W., LTD. 

Photographs and Descriptive Matter of the T.W.W. Group’s 
Heavy Industrial Activities, including Shipbreaking, Iron and 
Steel Production, Scrip Production, General, Mechanical, Elec- 
trical and Civil Engineering. 

WALKER, JAMES & CO., LTD. 

Packings and Jointings for every mechanical] application, includ- 
ing the world-famous ‘‘ Lion ’’ Brands special display of Metaflex 
Stainless Steel and Asbestos Edge Wound Gaskets for High Pres- 
sure Steam. 

LEWIS CONSTRUCTION CO., LTD. 

Steel and Aluminium Structural and Roofing Sheets. Dovetail 
Sheeting. Dovetail Structura] Units. _ Composition Flooring. 
Louvre Windows and Ventilators. Shipping Containers. 


Self-contained 


LINER CONCRETE MACHINERY CO., LTD. 
Concrete Mixers, Tilting and Non-tilting. Drum Types. 
crete Block and Brick Machines Electric Vibrators. 
Cranes. Hoists. 
Tile Machines. 


Con- 
Contractors 
Chain Saws. Mortar Mixers. Saw Benches. 


Vibrating Tables. 


THE Dock AND HARBOUR AUTHORITY 








Publication Received 
The Painting of Ships. (International Paints Ltd. | 

Dock and harbour authorities, in common with shipping com- 
panies, have their problems in connection with the maintenance 
of vessels and floating plant. In ‘‘ The Painting of Ships "’ it is 
stated that fouling is due to the plankton which, generally 
speaking, “‘is thick in coastal waters and sparse in mid-ocean, 
while, apart from the mouths of big rivers where the water is too 
fresh to permit of marine life, it is densest in harbours and 
estuaries, for small rivers and the effluents from the land into the 
waters of ports often tend to bring a rich supply of food on which 
marine organisms thrive.’ 

Plankton growths may be divided into “‘ grass’’ fouling and 
‘“‘shell’’ fouling, the former including seaweeds and animal 
growths superficially resembling seaweed, and the latter being of 
the barnacle class. 

Fouling and its prevention is no new problem, for it is known 
that the Phoenicians used a bituminous composition on timbers of 
their wooden vessels. To-day, as the result of biological laboratory 
study, much can be done to take effective preventive action against 
fouling and the allied problem of corrosion. Special anti-fouling 
compositions have become available for under-water surfaces and 


for the prevention of corrosion above water level. Further, 
special compositions are available for boottopping, topsides, 
superstructures, holds, bunkers, water tanks, and crew and 


passenger accommodation, 

In ‘‘ The Painting of Ships’’ are detailed model specifications 
which emphasize the great developments in the preparation of 
paints and compositions which have been made during modern 
times. This brochure, which has recently been published by 
International Paints, Ltd., is an excellent production, nicely 
printed, and well illustrated with black and white and colour 
reproductions which include three pictures by eminent marine 
artists. A.G.T. 


APPOINTMENTS 


COMMONWEALTH OF AUSTRALIA 


THE COMMONWEALTH DEPARTMENT OF WORKS AND HOUSING, 
WHICH IS THE MAIN CONSTRUCTING AUTHORITY FOR ENGIN 
EERING AND ARCHITECTURAL WORKS FOR ALL COMMON- 
WEALTH DEPARTMENTS IN AUSTRALIA, DESIRES TO APPOINT 
QUALIFIED ENGINEERS, ARCHITECTS AND QUANTITY SUR- 
VEYORS FOR SERVICE IN AUSTRALIA. PERSONS INTERESTED 
SHOULD FORWARD APPLICATIONS TO—MR. W. C. ALEXANDER, 
DEPARTMENT OF WORKS AND HOUSING, AUSTRALIA HOUSE 
STRAND, LONDON. W.C.2. 


ASSISTANT CIVIL ENGINEER required tor permanent staff ot Port 
Authority. Salary £450. Applicants, aged 25/28, who should have 
passed sections A and B of the Institution -f Civil Engineers’ examina- 
tions or hold a degree exempting them from these examinations must 


have had three of four years general engineering experience not 
necessarily in connection with dock and harbour works. Apply in writing 
giving full particulars, to Box No. 115% ‘The Dock & Harbour 
Authoritv,’’ 19, Harcourt Street, London, W.1 


AUCKLAND HARBOUR BOARD, NEW ZEALAND 
POSITION OF GENERAL MANAGER 


\pplicants for the above position should not be more than 48 years old 
and must have extensive executive experience. Knowledge of Port and 
Local Body administration is desirable Salary £3,000 per annum 
Particulars of the conditions governing the appointment may be obtained 
from the High Commissioner for New Zealand, New Zealand House 
415, The Strand, London. Applications close at Auckland, New Zealand 
on 30th June, 1950. 


FOR SALE 


Full circle slewing. One ton 
Argall Avenue, Levton, E.10 


WHARF SIDE CRANE. All electric 
capacity, with 45-ft. Jib. Apply to C.I. Ltd 


WANTED 





§.8-ton RANSOME & RAPIER PETROL ELECTRIC MOBILE CRANE, 
must be in good condition. Full particulars. Box No. 112, ‘' The Dock 


and Harbour Authority,’’ 19, Harcourt Street, London, W.1 
100 to 200-kw., 400/440-v., 3-ph., 50-cvcles approx. 150 Ibs steam 
driven Alternator Set, preferably with surface condenser; also two 
or three steam-raising boilers, each 8/10,000 lbs. per hour, not less than 
170 lbs. working pressure, with superheaters Box No. 114, ‘‘ The 
Dock & Harbour Authority,’’ 19, Harcourt Street, London, W.1 
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To the Largest Dimensions 
and Capabilities. 


PATENT CUTTER HOPPER DREDGERS, 

PATENT DIPPER DREDGERS, BUCKET 

DREDGERS, GOLD & TIN RECOVERY 
DREDGERS, FLOATING CRANES. 


Hopper Barges, Screw Steamers. 
Side and Stern Paddle Wheel 
Steamers, Tugs, Etc. 


New Buckets, Links, Pins, Gearing, 








6-Yard Oil-Fired Steam Dipper Dredger built for the Greek Government. 


Etc., supplied for existing Dredgers, 


Output 255 cubic yards of 


cobbles and boulders per hour dumped to a radius of 90 feet and a clear height of 30 feet. 


FLEMING & FERGUSON LTD. 


Phone: Paisley 4141. SHIPBUILDERS & ENGINEERS, PAISLEY, SCOTLAND Tel. Add.: ‘Phoenix, Paisley.'’ 


London Agents: Messrs. NYE & MENZIES Ltd., Capel House, 


62, New Broad Street, £.C.2 Phone: London Wall 4846 





Allen, Edgar, « Co., Ltd 
Anderson, W. J., Ltd. 
Arrol, Sir William, & Co., Ltd 


Associated British Oil Engines (Marine) Ltc 


Bagnall, W. G., Ltd. sa 
Blankevoort Whittaker Ellis Ltd 
Boby, Robert, Ltd sa 
Booth, John, & Sons (Bolton) Ltd 
Booth, Joseph, « Brothers 
Braithwaite & Co 

Bristol, Port of 

British Railways Ni 

British Steel Piling Co., Ltd 

Brooke Marine Ltd 

Broom & Wade Ltd. 

Butters Bros., & Co 

Buyer's Guide 

Cementation Co., Ltd. 

Chain Developments 

Chance Londex Ltd. 

Christiani & Nielsen, Ltd - 
Clvde, Crane & Engineering Co., Ltd 
Cohen, George, Sons & Co., Ltd. 
Cossor Radar Ltd. 

Cowans, Sheldon & Co., Ltd. 

Crandall Dry Dock Engineers Inc 
Docks & Inland Waterwavs Executive 
Downer, W. E., & Co. ‘ 
Dredging & Construction Co., Ltd 
East Coast Steam Ship Co., Ltd 
Electro Hydraulics, Ltd. 
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